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I  Dedicate  This  Work 

To  My  Mother, 

SARA    CRAGWALL    DOUGLAS. 


PREFACE. 

As  a  teacher  and  practical  worker  in  the  special  field  of  abdominal 
surger\'  for  eighteen  years,  I  have  found  it  necessary  to  rely  largely 
upon  Journal  literature  for  guidance.  Reliable  sources  of  informa- 
tion have  not  always  been  available  and  on  this  account  much  of  my 
work  has  been  done  in  a  manner  to  me  unsatisfactory.  I  therefore 
undertook  a  systematic  study  of  those  conditions  within  the  abdo- 
men which  require  surgical  relief,  relying  upon  my  clinical  experience 
to  aid  me  in  the  choice  and  method  of  consideration  of  subjects,  and 
the  selection  from  general  literature  of  the  material  which  has  proved 
to  me  of  greatest  value.  The  facts  here  presented  are  only  such  as 
have  seemed  to  me  of  practical  usefulness  and  as  have  borne  the  test 
of  application. 

My  effort  has  been  to  elucidate  the  difficulties  of  diagnosis  by  a 
more  thorough  study  of  the  causes  and  nature  of  these  conditions, 
and  make  possible  a  preparatory  knowledge  which  not  only  is  essen- 
tial to  perfection  in  operative  technic,  but  which  will  deter  the  con- 
scientious operator  from  undertaking  tasks  beyond  his  skill. 

The  description  of  operative  technic  is  lavishly  and  profusely  given 
in  numerous  text-books,  and  its  reproduction  here  has  been  deemed 
unnecessary  and  somewhat  opposed  to  the  purpose  of  this  work.  I 
have  regarded  it  sufficient  to  indicate  the  proper  surgical  procedure 
and  to  discuss  some  of  the  open  questions  involving  the  operative 
treatment  and  after  management  of  abdominal  cases. 

I  desire  to  express  to  Dr.  W.  M.  L.  Coplin  my  grateful  apprecia- 
tion of  his  interest  and  services  in  helpful  suggestions  and  criticisms 
and  of  his  oversight  of  the  illustrations.  It  also  affords  me  great 
pleasure  to  acknowledge  the  invaluable  aid  given  me  by  Dr.  John 
W.  Hanner,  now  of  the  U.  S.  Army,  throughout  the  preparation  of 
the  work.  To  Dr.  George  J.  Lochboehler,  of  Washington,  D.  C,  I 
am  indebted  for  valuable  research,  abstracts,  and  translations.  I  am 
greatly  indebted  to  Miss  Irene  Xisbit  for  faithful  and  efficient  aid 
throughout  the  preparation  of  this  work. 

Richard  Douglas. 

Nashville,  IMay  14,  1903. 
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Surgical  Diseases  of  the  Abdomen. 


PERITONITIS. 

Definition. — An  inflammation  of  the  peritoneum,  excited  by 
bacteria  acting  under  inviting  conditions. 

Etiology. — The  hypothetical  structures  of  chemical  and  idio- 
pathic peritonitis  are  builded  upon  sandy  foundation,  fast  dis- 
appearing before  the  advancing  tide  of  searching  bacteriology. 
The  assumption  that  peritonitis  is  an  infectious  process,  if  not 
wholly  true,  is  practically  so.  It  is  the  only  v^rorking  basis  which 
assigns  a  definite  etiology,  explains  the  phenomena,  and  directs 
prophylaxis.  To  comprehend  the  nature  of  peritonitis  one  must 
appreciate  that  the  local  inflammation,  with  its  more  or  less 
flagrant  phenomena,  is  but  one  feature  of  the  disease ;  the  most 
serious  and  subtle  element  is  the  condition  of  toxemia.  The 
former  denotes  the  resistance  encountered  by  microorganisms, 
the  latter  indicates  the  rapidity  and  degree  of  systemic  absorp- 
tion. Bacteriological  studies  of  peritonitis  demonstrate  that  in- 
fections of  this  membrane  are  attributable  to  the  same  pathogenic 
germs  that  are  found  in  similar  processes  in  other  parts,  even  in 
other  serous  structures ;  yet  the  effects,  when  the  peritoneum  is 
involved,  are  very  different,  in  explanation  of  which  we  find  it 
necessary  to  review  the  studies  that  have  been  made  upon  the 
histology  and  physiology  of  the  peritoneum,  and  the  effects  of 
bacterial  invasion  of  it. 

The  peritoneum  presents  an  extensive  surface,  possibly  as  great 
as  the  whole  integument  of  the  body,  capable  of  absorbing  in  one 
hour  from  3  per  cent,  to  8  per  cent,  of  the  entire  body-weight. 
It  consists  of  an  endothelial  covering  upon  a  limiting  membrane, 
beneath  which  there  is  a  framework  of  connective  tissue  richly 
supplied  with  lymph-channels  and  blood-vessels.  Muscatello's 
studies  show  that  the  endothelial  cells  rest  in  close  apposition 
to  each  other,  and  that  there  are  no  stomata  in  any  part  of  the 
2  17 
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peritoneal  surface ;  but  that  beneath  the  endotheha  of  the  dia- 
phragmatic peritoneum,  especially  its  central  portion,  there  are 
groups  of  open  lymph-spaces.  He  states  positively  that  none  of 
these  spaces  exist  in  the  peritoneum  covering  any  other  part  of 
the  parietes  or  viscera  (Clark).  Muscatello's  experiments  fur- 
ther prove  that  absorption  from  the  peritoneum  is  by  the  lym- 
phatics, the  blood-vessels  playing  an  indifferent,  if  any,  part  in 
that  action.  The  lymphatics  of  the  diaphragmatic  peritoneum 
alone  are  capable  of  receiving  foreign  granular  bodies.  Leuco- 
cytes are  largely  the  carriers  of  foreign  bodies  from  the  peri- 
toneum into  the  mediastinal  lymph-glands,  and  thence  to  the 
general  circulation.  There  is  a  normal  force  in  the  peritoneal 
cavity  which  carries  fluids  and  foreign  particles  tow^ard  the  dia- 
phragm, regardless  of  the  posture  of  the  animal.  Clark,  who  has 
made  a  most  careful  study  of  the  absorptive  power  of  the  peri- 
toneum, and  who  presents  an  epitome  of  Muscatello's  researches, 
says  that  fluids  and  solids  may  pass  through  the  endothelial  layer 
of  the  peritoneum,  the  fluids  in  many  places,  and  the  solid  par- 
ticles only  through  the  spaces  in  the  diaphragm.  Experimental 
and  clinical  observations  abundantly  prove  the  truth  of  Wegner's 
assertion  that  the  normal  peritoneum  is  capable  of  absorbing 
enormous  quantities  of  fluids,  and  may  dispose  of  comparatively 
large  quantities  of  infectious  matter.  This  absorptive  function 
of  the  peritoneum  is  its  protection  against  infection. 

The  following  fact  was  established  by  Grawitz,  that  the  peri- 
toneum is  capable  of  disposing  of  sterile  fluids  and  solid  bodies, 
and  also  of  large  numbers  of  saprophytic  and  pathogenic  bac- 
teria, provided  that  they  are  introduced  without  injury  to  the  tis- 
sues themselves,  and  provided  that  there  was  not  introduced  with 
them,  or  quickly  accumulating,  a  quantity  of  putrescible  sub- 
stances greater  than  the  peritoneum  could  absorb  or  encapsulate 
within  one  hour.  The  conditions  that  Grawitz  held  favorable 
for  the  growth  and  baneful  effects  of  microorganisms  were : 
presence  of  stagnant  fluid,  chemical  or  mechanical  irritation  of 
the  peritoneum,  and  especially  the  presence  of  a  peritoneal  wound 
or  abrasion.  These  observations  are  confirmed  by  Halsted,  Bar- 
bacci,  and  Tavel  and  Lanz.  Flexner  says :  "  In  order  that  patho- 
genic bacteria,  introduced  directly  into  the  peritoneal  cavity,  may 
cause  a  peritonitis,  general  or  circumscribed,  evanescent  or  fatal, 
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the  normal  condition  of  the  peritoneum  must  in  some  way  be 
modified."  The  introduction  of  pathogenic  bacteria  excites  a 
reaction  in  the  peritoneum  ;  Wallgren  has  studied  this  especially 
in  reference  to  streptococcus  infection.  Immediately  after  the 
intra-peritoneal  inoculation  an  intense  phagocytic  action  is 
started ;  later,  the  leucocytes  laden  with  streptococci  disappear, 
this  disappearance  being  due  to  the  destruction,  or  solution  of  the 
leucocytes  and  to  their  deportation  by  the  lymphatics.  The  leu- 
cocytes antagonize  the  streptococci  not  only  through  their  phago- 
cytic action,  but  through  their  secretions,  the  alexins.  Durham 
holds  that  the  leucopenic  stage  is  due  to  several  factors :  first,  to 
the  sticking  or  attachment  of  the  leucocytes  to  the  peritoneal 
membrane,  especially  the  omentum ;  second,  to  their  absorption 
by  the  lymph-channels;  third,  to  their  entanglement  in  clots;  and 
fourth,  to  the  actual  destruction  of  cells.  And  he  further  holds 
that  leucocytosis  and  the  later  appearance  of  macrophages  are 
essential  to  recovery. 

That  phagocytosis  is  an  essential  part  irt  the  protection  of  the 
peritoneum  all  observers  hold ;  but  if  the  supply  of  fresh  germs 
continues,  or  if  colonies  of  the  most  vigorous  and  strong  micro- 
organisms continue  to  multiply,  the  leucocytes  are  unequal  to 
combat  them,  and  the  hope  against  a  spreading  infection  lies  in 
the  capacity  of  the  peritoneum  to  absorb  and  dispose  of  the  nox- 
ious elements.  Any  destruction  or  alteration  of  the  endothelial 
surface  of  the  peritoneum  lessens  the  capacity  for  absorption  and 
increases  the  danger  of  progressive  infection.  In  mild  infections 
phagocytosis  is  effective  in  destroying  the  germs ;  but  when  the 
infection  is  virulent  only  a  few  cells  appear,  and  the  rapid  absorp- 
tion of  the  poison  may  overwhelm  the  patient  before  the  local 
reactionary  phenomena  occur.  It  is,  therefore,  apparent  that  the 
effects  of  peritoneal  inoculation  depend  upon  the  number  and 
virulence  of  the  infecting  organisms,  the  presence  of  suitable  con- 
ditions for  growth,  the  degree  of  leucocytosis  excited,  and  the 
capacity  of  the  peritoneum  to  dispose  of  the  microorganisms 
while  they  are  yet  limited  in  number. 

The  want  of  resistance  of  certain  regions  to  infection,  namely, 
the  enteronic  and  diaphragmatic  portions  of  the  peritoneum,  and 
the  tolerance  manifested  by  other  parts,  namely,  the  pelvic,  peri- 
cecal, and  pericolonic,  are  usually  explained  on  the  anatomical 
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basis  of  the  size  and  number  of  lymphatics.  This  is,  in  a  meas- 
ure, true,  but  the  diffusion  of  the  infection  which  takes  place  by 
peristalsis,  so  active  in  the  enteronic  area,  is  a  factor  that  must 
be  reckoned  with. 

Bacteriology:  A  bacteriological  classification  of  peritonitis  is 
beset  with  many  difficulties,  and  while  I  am  free  to  admit  that  for 
all  practical  purposes  peritonitis  is  of  bacterial  origin,  yet  there 
occurs  a  respectable  percentage  of  cases  in  which  the  most  rigid 
examination  fails  to  disclose  the  presence  of  microorganisms. 
Hartmann  and  Morax  report  in  detail  two  such  cases ;  careful  bac- 
teriological examinations  of  peritoneum,  fluid,  and  pseudo-mem- 
branes showed  entire  absence  of  bacteria ;  culture-experiments 
were  negative.  Out  of  no  cases  bacteriologically  classified  by 
Flexner,  there  were  12  cases  which  he  was  obliged  to  consign  to 
the  idiopathic  group.  It  is  true  that  in  all  of  these  patients  there 
existed  conditions  predisposing  to  peritonitis,  such  as  cardiac, 
renal,  or  hepatic  disease.  In  the  intensely  septic  mycotic  form 
of  peritonitis  their  absence  may  be  accounted  for  by  the  fulminant 
type  of  the  disease,  death  occurring  from  intoxication  before  the 
colonies  of  bacteria  are  well  established. 

Accepting  the  universal  bacterial  origin  of  peritonitis,  much 
confusion  is  engendered  by  the  indiscriminate  use  of  the  terms 
'  septic,'  'putrid,'  and  '  specific'  Every  peritonitis  is  septic ;  it 
may  be  due  to  the  streptococcus  alone.  Clinically,  we  cannot 
always  distinguish  those  milder  features  which  Bumm  asserts 
characterize  a  putrid  peritonitis,  a  poly-infection ;  the  very  fact 
that  the  putrid  peritonitis,  due  to  the  invasion  of  bacilli,  princi- 
pally the  bacillus  coli  communis,  is  a  mixed  infection  in  which  the 
cocci  participate,  as  both  Bumm  and  Alchalme  admit,  sufficiently 
explains  the  varied  phenomena.  Specific  peritonitis  is  thus  far 
practically  limited  to  that  due  to  the  bacillus  tuberculosis,  the 
pneumococcus,  and  the  gonococcus. 

Any  effort  to  individualize  the  eft'ect  of  a  special  bacterium, 
to  connect  its  presence  with  definite  pathological  phenomena  and 
characteristic  symptoms,  can  be  only  tentative — the  proof  must 
rest  upon  bacteriological  examination.  That  bacteria  attack  the 
peritoneum  in  different  ways ;  that  they  possess  a  diversity  of 
virulence  and  of  action ;  and  that  a  peritonitis  excited  by  some 
varieties  is  more  amenable  to  treatment  than  others,  is  proved ; 
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but  we  cannot  by  symptoms  with  certainty  distinguish  a  strep- 
tococcus infection  from  one  due  to  colon-bacilUis.  Mikulicz 
avers  that  all  forms  of  peritonitis  run  the  same  clinical  course 
regardless  of  the  bacteria  that  cause  them  ;  but  we  are  learning 
to  distinguish  clinically  a  streptococcus  infection  from  one  of  less 
virulent  organisms.  There  is  a  law  laid  down  by  Malvoz  to  the 
effect  that  if  the  peritonitis  is  of  intestinal  origin  the  colon- 
bacillus  will  show  it ;  if  it  is  of  uterine  origin — that  is,  connected 
with  abortions  or  labor — we  shall  find  the  streptococcus. 

Bacillus  Coli  Communis:  It  is  asserted  that  the  colon-bacillus 
constitutes  nine-tenths  of  the  bacteria  of  the  digestive  tract.  Its 
behavior  upon  gaining  entrance  to  the  peritoneal  cavity  depends 
upon  many  circumstances,  and,  as  Tavel  and  Lanz  say,  this 
bacillus  has  many  morphological  conditions,  many  forms  and 
stages.  The  constancy  of  its  presence,  however,  in  peritonitis 
since  the  demonstrations  of  Welch,  Ziegler,  and  others  of  its 
power  of  transmigration  through  the  damaged  or  diseased  bowel 
has  led  many  to  attach  to  it  great  significance  as  an  etiological 
factor ;  but  its  association  with  other  forms  of  microorganisms 
renders  the  first  proposition  of  Malvoz's  law  null  and  void.  No 
doubt  too  much  importance  has  been  ascribed  to  the  colon- 
bacillus,  and  "  it  is  interesting  to  find  that  Tavel,  who  was 
among  the  first  to  emphasize  the  pathogenic  powers  of  the  bacil- 
lus coli  communis,  thinks  that  bacillus  of  minor  importance  in 
the  etiology  of  peritonitis  "  (Curtis).  He  holds,  further,  that  the 
very  name  of  the  bacillus  coli  should  be  considered  a  collective 
name  of  many  varieties  of  bacteria.  Flexner  and  Brunn  concede 
to  the  colon-bacillus  pyogenic  properties.  In  secondary,  endo- 
genous, or  visceral  infection  it  is  the  predominating  organism, 
but  only  occasionally  is  it  found  in  pure  culture ;  in  47  cases 
studied  by  Flexner,  it  was  present  alone  in  9,  and  in  combination 
in  38.  The  power  of  this  bacterium  to  penetrate  the  tissues  will 
explain  its  presence  in  the  effusions,  while  the  primary  patho- 
genic microorganism  is  concealed  in  the  involved  tissues ;  as 
Curtis  illustrates,  it  may  be  found  in  the  pus  of  a  peri-appendicu- 
lar  abscess  in  single  culture,  while  the  less  vigorous  streptococci 
are  demonstrable  only  in  the  appendix.  It  is  abundantly  proved 
that  simple  impairment  of  the  endothelial  coat  is  all  that  is  neces- 
sary to  permit  these  microorganisms  to  penetrate  the  intestinal 
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wall,  and  their  growth  and  rapid  multiplication  is  a  natural  con- 
sequence of  the  peritoneal  inflammation.  The  finding  of  the 
bacillus  coli  communis  in  the  peritoneal  effusion,  even  in  pure 
culture,  does  not  necessarily  prove  that  it  was  the  primar}-  excit- 
ing organism ;  and  if  it  exists  in  mixed  infection  it  has  probably 
been  engrafted  upon  and  overgrown  a  less  vigorous  germ. 

Streptococcus:  In  fatal  suppurative  peritonitis  the  demonstra- 
tion of  the  colon-bacilli  alone  is  accounted  for  by  the  abundant 
supply  of  these  microorganisms  and  their  vigorous  growth,  but 
even  in  such  cases  of  endogenous  infection  there  are  frequently 
found  streptococci  in  combination,  and  occasionally  in  pure  cul- 
ture. In  acute  diffuse  peritonitis,  and  in  all  infections  from  with- 
out, the  streptococcus  is  the  most  active  agent.  Bumm  asserts 
that  in  streptococcus  infection  through  the  tubes  and  ovaries 
death  may  occur  without  macroscopical  changes  in  the  periton- 
eum. In  15  cases  of  puerperal  peritonitis  Frankel  found  micro- 
organisms, the  majority  being  some  variety  of  the  streptococcus. 
Winckel,  Bumm,  Courtois-SufRt  all  hold  with  Frankel  that  this 
microorganism  is  the  most  active  agent  in  the  production  of  puer- 
peral peritonitis,  especially  those  rapidly  fatal  forms.  Frankel 
demonstrates  that  the  infection  not  infrequently  occurs  by  way 
of  the  lymphatics,  the  microbes  gaining  entrance  through  genital 
lacerations  and  abrasions.  Cases  of  streptococcus  peritonitis 
following  facial  erysipelas  are  reported  by  Cheurlin,  and  by  Rich- 
ardson. Staphylococci  usually  appear  in  combination  with  the 
streptococci.  Frankel  regards  the  streptococcus  found  post 
mortem  in  puerperal  peritonitis  identical  with  the  streptococcus 
erysipelatis,  and  he  succeeded  in  producing  erysipelas  by  injec- 
tion of  pure  cultures  into  the  ear  of  a  rabbit.  In  a  recent  case 
of  general  suppurative  post-operative  peritonitis  facial  erysipelas 
was  a  complication.  In  traumatic  and  post-operative  peritonitis, 
and  in  those  cases  in  which  infection  takes  place  from  neighbor- 
ing pus  foci,  the  pyogenic  organisms  are  usually  streptococci, 
though  such  infections,  as  a  general  rule,  are  mixed. 

Staphylococcus:  The  observations  of  Flexner  give  greater  promi- 
nence to  the  staphylococci  than  has  hitherto  been  ascribed  to 
them.  In  44  cases  of  exogenous  infections  resulting  in  second- 
ary peritonitis,  the  bacterial  cultures  from  the  peritoneal  fluid 
showed  staphylococci  present  in  18  cases,  in  14  as  a  mono-infec- 
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tion.  In  peritonitis  of  endogenous  origin  the  staphylococci  are 
rarely  met  with,  and  then  generally  in  combination  with  other 
microorganisms.  Ecto-peritoneal  infections,  secondarily  involv- 
ing the  peritoneum,  with  circumscribing  peritoneal  exudate,  are 
the  varieties  of  inflammation  in  which  the  staphylococci  will  be 
most  frequently  found. 

The  bacillus  proteus,  the  bacillus  aerogenes  capsulatus,  the  ba- 
cillus pyocyaneus,  and  the  bacillus  typhosus  are  other  infrequent 
causative  microorganisms,  generally  found  in  mixed  culture. 

The  specific  and  independent  effect  of  the  bacillus  tuberculosis 
upon  the  peritoneum  has  long  been  recognized,  and  will  receive 
full  consideration  in  the  article  upon  "  Tuberculous  Peritonitis." 
The  pathogenic  power  of  the  gonococcus  to  produce  a  general 
peritonitis,  though  denied  by  Bumm.,  is  now  an  established  fact. 
The  occurrence  of  a  primary  peritonitis  incident  to  pneumococcus 
infection  cannot  be  denied.  Hence  to  the  gonococcus  of  Neisser, 
and  to  the  diplococcus  pneumonia  we  must  concede  the  property 
of  producing  a  specific  peritonitis. 

Gonococcus:  "  Inasmuch  as  the  gonococcus  cannot  survive  in 
the  peritoneal  cavity  it  is  doubtful  whether  peritonitis  due  to  the 
gonococcus  alone  has  any  existence"  (Treves).  Discussing 
the  action  of  streptococci  upon  the  peritoneum,  Senn  says : 
"  Gonorrheal  tubal  pus  cannot  do  this ;  its  microbes  do  not  find 
in  the  peritoneum  conditions  for  their  increase ;  the  pus,  there- 
fore, acts  as  an  aseptic  foreign  body."  Statements  from  authori- 
ties of  such  eminence  cannot  be  lightly  ignored,  and,  indeed,  have 
been  universally  accepted,  notwithstanding  the  statement  of 
Rather  who,  in  1890,  asserted  that  gonorrhea  was  the  most  fre- 
quent cause  of  local  peritonitis.  Bumm,  in  1889,  limited  the 
pathogenic  property  of  the  gonococcus  to  the  superficial  surface 
of  the  mucous  membrane,  claiming  that  it  never  enters  the  blood 
nor  lymph-channels,  and  that  it  does  not  produce  metrophlebitis 
nor  general  puerperal  sepsis.  Contrary  to  the  observations  of 
Bumm,  in  experiment  Wertheim  saw  the  bacteria  of  Neisser  on 
the  surface  of  the  peritoneum  creeping  along  under  the  serosa 
into  the  deep  tissues  and  penetrating  muscle-bundles.  The 
period  of  their  activity  was  not  limited,  however,  until  they  had 
produced  a  sero-fibrinous  peritonitis.  He  further  obtained  from 
pus-tubes   pure   cultures   of  gonococci.     Menge,   confirming  the 
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statements  of  Wertheim,  made  the  additional  observation  that 
gonococci  rarely  form  a  symbiosis  with  other  bacteria.  These 
experiments  and  observations  prove  that  the  human  peritoneum 
can  be  and  is  liable  to  inflammation  by  the  gonococcus 
(Winckel).  Following  these  observations,  we  find  two  cases  of 
diffuse  peritonitis  from  gonorrhea  reported  by  Brose.  Then 
there  appears  the  strong  statement  from  that  most  accurate  of 
observers,  Sutton,  that  it  is  established  beyond  anj^  doubt  that 
this  infection  of  the  uterus  may  extend  to  the  Fallopian  tubes 
and,  by  extension,  set  up  a  peritonitis.  The  entire  question  is 
historically  reviewed  and  carefully  analyzed  by  Gushing.  He 
reports  two  cases  which  he  offers  as  the  first  convincing  evidence 
of  the  existence  of  a  diffuse  general  inflammation  of  the  abdom- 
inal cavity  caused  by  the  gonococcus,  and  emphasizes  the  rela- 
tion of  the  spread  of  the  infection  to  menstruation,  abortion,  and 
parturition.  Max  von  Brunn,  discussing  the  entire  question  pro 
and  con,  says  that  peritonitis  may  occur  in  the  male  as  well  as 
in  the  female  following  the  introduction  of  gonorrheal  virus. 
The  bacteriological  question  aside,  the  sequence  of  gonorrheal 
infection,  salpingitis,  local  and  sometimes  general  peritonitis,  is 
clinical  evidence  only  too  frequently  met  with. 

Pnenmococcus  (Micrococcus  lanceolatus) :  Inflammation  of  the 
peritoneum,  primary  or  secondary,  consequent  upon  pneumo- 
coccus  infection,  is  undoubtedly  a  rare  disease ;  Netter  found 
it  in  only  two  instances  in  151  cases  of  pneumococcus  infections. 
Cornil  probabh'  described  the  first  case,  in  1886.  Since  then  the 
disease  has  been  described  by  Degos,  Blackburn,  Weichselbaum, 
Brunn,  Flexner,  Bryant,  Cassaet,  and  others ;  one  of  the  most 
carefully  studied  cases  is  that  of  Fisher,  recently  reported.  It 
occurs  at  all  ages,  but  in  the  young  it  is  more  common  in  girls; 
II  of  Brunn's  14  cases  were  in  girls.  According  to  Netter,  the 
peritoneum  is  usually  secondarily  infected  from  the  lungs,  or 
from  middle-ear  disease.  Brunn  believes  that  primary  infection 
in  girls  is  chiefly  through  the  genitals.  Flexner  reports  two 
cases  in  which  the  infection  occurred  through  the  intestinal  tract. 
Blackburn,  in  1900,  reports  38  cases  of  pneumococcus  peritonitis. 

Other  specific  forms  of  peritonitis  consequent  upon  diphtheria, 
scarlet  fever,  and  actinomycosis,  are  not  sufficiently  worked  out 
for  classification. 


PERITONITIS.  23 

Sufficient  has  been  said  to  show  that  the  bacteriological  classi- 
fication of  peritonitis  is  as  yet  premature  and  unsubstantial,  for 
the  reason  that  the  observations  of  the  bacteriologist  are  either 
experimental,  post-operative,  or  post-mortem,  and  therefore  not 
generally  applicable  for  clinical  purposes.  From  out  the  confu- 
sion and  uncertainty  of  a  bacteriological  study  of  peritonitis,  we 
naturally  seek  for  something  more  practical,  and  we  accept  as  a 
beacon  the  admission  of  the  bacteriologist  that  some  other  fac- 
tor, mechanical  or  chemical,  must  be  present  to  render  the  peri- 
toneum vulnerable  to  the  invading  microorganisms.  The  disease 
supplying  these  conditions  is  the  source,  the  initial  lesion  whence 
the  bacteria  gain  their  power;  and  such  disease  or  condition  is 
the  parent  of  peritonitis.  Peritonitis  is  but  an  extension  of  a 
primary  pathological  foyer ;  the  only  exceptions  are  those  rare 
cases  of  hematogenetic  infection,  and  those  forms  in  which  there 
is  no  ascertainable  cause,  and  which  honesty  compels  us  to  assign 
to  the  idiopathic  group. 

A  classification,  then,  based  upon  the  physical  findings 
appeals  to  us  for  its  scientific  exactness ;  it  admits  of  clinical 
adaptation ;  it  forever  destroys  the  false  hopes  of  medication  and 
serum-therapy,  and  spurs  the  surgeon  on  to  action,  very  defi- 
nitely guiding  him  in  his  undertaking. 

Various  authors  have  classified  peritonitis  from  an  etiological 
standpoint.  Grawitz,  and  Flexner  distinguish  a  primary  and  a 
secondary  peritonitis.  Out  of  864  cases  Grawitz  found  only  13 
of  primary  suppurative  peritonitis,  and  in  these  there  was  noted 
a  predisposing  factor.  Flexner  characterizes  peritonitis  as  pri- 
mary when  such  exists  without  other  organs  being  affected,  the 
peritonitis  resulting  from  metastasis  by  way  of  the  blood  or 
lymph  from  a  distant  focus  of  disease ;  and  as  secondary  when 
peritonitis  is  the  result  of  injury  or  disease  of  an  organ  of  the 
abdominal  cavity  or  of  one  in  direct  relation  to  it.  The  exo- 
genous causations  are  synonymous  with  the  infections  from  with- 
out of  Mr.  Treves ;  and  the  endogenous  are  due  to  infection  from 
the  viscera. 

Peritonitis  of  demonstrable  origin  occurs  from  traumatic  or 
consecutive  causes ;  and  as  these  terms  are  broadly  used,  perhaps 
it  is  well  to  explain  that  under  the  head  of  traumatic  peritonitis 
are    embraced    all    infections    of    this    membrane    arising    from 
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wounds  and  injuries  of  the  abdomen  or  its  viscera,  whether  ac- 
cidental or  operative,  penetrating  or  non-penetrating.  Consecutive, 
secondary,  or  symptomatic  peritonitis  may  be  subdivided  into  three 
varieties:  peritonitis  by  continuity,  perforation-peritonitis,  and 
metastatic  peritonitis. 

I.  Traumatic  Peritonitis:  We  must  embrace  under  this  head 
all  forms  of  peritonitis  due  primarily  to  a  trauma.  The  injury  or 
destruction  of  tissue,  the  retention  of  blood-clots,  the  escape  of 
visceral  contents,  mechanically  and  chemically  prepare  a  suitable 
soil  for  microbic  invasion.  The  essential  infecting  element  ma}' 
be  introduced  from  without,  as  through  penetrating  gunshot, 
stab,  or  operative  wounds,  under  which  circumstances  it  is  usu- 
ally a  poly-infection,  the  streptococcus  predominating.  Contu- 
sions of  the  abdomen,  without  a  parietal  wound,  lacerating  or 
otherwise  injuring  viscera,  and  giving  rise  to  intra-peritoneal 
hemorrhage,  render  the  parts  open  to  infection  by  the  migration 
of  germs  from  the  intestines.  A  peritonitis  so  excited  is  some- 
times spoken  of  as  '  putrid  ' ;  while  many  varieties  of  microorgan- 
isms may  be  present,  the  colon-bacillus  is  especially  in  evidence. 
Penetrating  wounds  involving  hollow  viscera  may  be  said  to 
give  rise  universally  to  peritonitis,  the  tendency  of  which  is  to 
become  difltuse  and  to  pursue  an  acute  course.  In  contusions 
without  rupture  of  hollow  viscera  the  infection  is  gradually  intro- 
duced, and  its  phenomena  more  circumscribed  and  subdued. 

Peritonitis  of  post-operative  origin,  unlike  other  forms  of  trau- 
matic peritonitis,  occurs  in  individuals  unable  to  supply  resisting 
or  limiting  phagocytosis  because  of  their  general  condition.  Ad- 
ditional danger  lies  in  the  mechanical  injury  to  the  peritoneum 
and  viscera.  Consequently,  an  infection  occurring  under  these 
conditions  rapidly  becomes  general.  It  is  true  that  modern  asep- 
ticism  has,  to  a  great  extent,  eliminated  this  bete  noir  of  the 
early  laparotomist,  yet  its  occurrence  is  sufficiently  frequent  with 
all  of  us  to  warrant  emphasis  upon  the  striking  words  of  Nan- 
crede :  "  No  perfection  of  aseptic  technic  will  invariabh^  render 
innoxious  faults  or  misfortunes  of  operative  technic."  The  need- 
less exposure  of  the  peritoneum  to  chilled  atmosphere,  rude 
manipulations,  the  destruction  of  peritoneal  epithelium  by  vigor- 
ous sponging,  the  failure  to  barricade  with  gauze  the  healthy  tis- 
sues while  dealing  with  an  infected  area,  the  neglect  to  cover  all 


PERITONITIS.  27 

raw  surfaces  with  peritoneum,  the  ligature  en  masse  of  great 
chunks  of  tissue,  unnecessary,  improper,  or  insufficient  drainage, 
are  some  of  the  errors  of  technic  which  we  commit  in  violation 
of  the  principles  of  surgery  and  common  sense  in  our  idolatrous 
attention  to  the  almighty  germ. 

II.  Secondary  or  Consecutive  Peritonitis:  The  supervention 
of  peritonitis  secondary  to  preexisting  morbid  conditions  em- 
braces in  its  etiology  infective  inflammations  not  only  of  all  intra- 
peritoneal viscera,  but  of  all  organs  or  tissues  contiguous  thereto ; 
and  it  does  not  appear  to  me  to  be  too  broad  if  we  include 
within  its  scope  those  peritonitides  metastatic  in  nature,  arising 
from  a  septic  focus  remote  from  the  abdomen. 

(a)  Peritonitis  by  continuity  is  the  uninterrupted  extension  of 
an  inflammation  from  an  infected  area  to  the  peritoneum ;  it  is 
accomplished  by  microorganismal  advance  through  the  lymphat- 
ics, blood-channels,  and  by  direct  penetration  of  the  tissues.  The 
reactionary  inflammation  which  determines  localization  or  diffu- 
sion depends  upon  the  virulence  and  number  of  the  microorgan- 
isms, the  presence  of  stagnant  or  degenerating  fluid  in  dead 
spaces,  the  degree  of  leucocytosis,  the  capacity  of  the  peritoneum 
for  absorption,  and  as  Reichel,  and  McBurney  emphasize,  the 
individual  resistance  of  the  patient.  Concerning  this  latter  point, 
it  is  known  that  cardiac,  renal,  and  malignant  disease  predispose 
to  peritonitis.  Puerperal  peritonitis  of  streptococcus  origin  con- 
spicuously illustrates  inflammation  by  continuity.  That  there 
are  local  and  constitutional  conditions  of  the  puerperal  state 
rendering  these  patients  susceptible  to  the  diffusion  of  infection, 
which  do  not  obtain  under  other  circumstances,  goes  without 
saying.  Yet  septic  areas  in  the  liver,  spleen,  pancreas,  kidneys, 
mesenteric  glands,  lungs,  pleurae,  vertebrae,  abdominal  parietes, 
genito-urinary  tract,  which  produce  peritonitis  by  extension  with- 
out perforation,  are  daily  observations.  Peritonitis  of  appen- 
diceal origin  is  more  frequent  than  that  arising  from  any  othet 
condition.  In  extension  by  continuity  the  infection  of  the  peri- 
toneum occurs  somewhat  gradually,  and  the  inflammation  is  thus 
limited  in  its  extent,  yet  extensive  infection  of  a  virulent  charac- 
ter, originating  in  the  appendix,  may  give  rise  to  a  general  and 
very  acute  peritoneal  involvement.  In  all  forms  of  infection  by 
continuity  the  bacteriological  examination  generally  shows  strep- 
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tococcus  and  colon-bacillus,  though  the  bacillus  proteus  vulgaris 
has  been  found  in  pure  culture  (Flexner).  In  instances  in  which 
the  appendix  lies  among  the  small  intestines,  though  the  infec- 
tion may  occur  by  continuity,  the  active  peristalsis  excited  by 
vomiting  and  injudicious  forcing  of  food  causes  its  rapid  diffu- 
sion. In  peritonitis  proceeding  from  incarcerated  hernia  Bon- 
necken  finds  in  the  fluid  of  the  incarcerated  hernial  sac  both 
cocci  and  bacilli ;  these  germs  have  wandered  out  from  the  bowel 
even  before  gangrene  takes  place,  and  produce  a  fatal  peritoneal 
sepsis,  often  without  suppuration.  It  is  the  exception  for  a  con- 
secutive or  secondary  peritonitis  to  yield  a  pure  culture ;  sooner 
or  later  the  colon-bacillus  plays  its  part,  whatever  that  may  be. 
In  intestinal  obstruction,  with  arrested  peristalsis,  stagnant  cir- 
culation, noxious  contents,  we  have  the  well-appointed  stage,  the 
locus  minoris  resistentice,  upon  which  the  bacillus  coli  plays  the 
star  engagement. 

(&)  Perforation-Peritonitis:  When  an  ulcerative  or  gangrenous 
process  establishes  a  direct  communication  between  any  of  the 
hollow  viscera  and  the  peritoneal  cavity,  a  peritonitis  so  excited 
is  a  consecutive  perforation-peritonitis,  and  the  term  should  be 
limited  to  this  special  etiological  origin  ;  yet  the  sudden  and  unre- 
stricted discharge  of  visceral  or  mural  abscesses,  leaking  pyo- 
salpinges,  ruptured  cysts,  etc.,  are  sometimes,  I  think,  erroneously 
spoken  of  as  causes  of  perforation-peritonitis.  In  perforation- 
peritonitis  there  escape  in  activity  and  virulence  large  numbers 
of  bacteria,  accompanied  by  the  contents  of  the  viscus.  In  this 
lesion  we  find  all  the  essential  requisites  for  destructive  peri- 
toneal infection :  there  is  foreign  material,  often  of  greater 
amount  than  the  peritoneum  can  absorb,  chemical  irritation,  and 
microorganisms.  It  is  not  surprising,  then,  that  the  majority  of 
cases  of  acute  general  peritonitis  fall  under  the  etiological  class 
of  perforation-peritonitis.  The  morbid  process  leading  to  the 
perforation  may  be  exceedingly  slow,  as  in  latent  duodenal  or 
gastric  ulceration ;  it  may  occur  as  the  legitimate  pathological 
result  of  typhoid  or  dysenteric  ulceration,  or  with  the  storm  of 
gangrenous  appendicitis  or  acute  phlegmonous  cholecystitis. 
However  that  mav  be,  the  knowledge  that  perforation-peritonitis 
is  a  suppurative  condition  should  direct  us  at  once  in  our  clinical 
investigation.     And  we  know  that  certain  areas  of  the  periton- 
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eum,  certain  districts  of  the  abdominal  cavity,  the  appendicular, 
cholecystic,  enteronic,  gastric,  and  duodenal,  in  the  order  named, 
are  particularly  liable  to  invasion  by  perforation ;  just  as  we 
know  that  the  appendicular  region  and  the  pelvis  are  the  most 
frequent  sites  of  localized  peritonitis  from  infection  by  continu- 
ity. The  location  of  the  perforation  has  other  than  a  diagnostic 
bearing;  unless  the  process  has  been  gradual  and  nature  has  had 
time  to  establish  adhesions,  the  more  central  and  high  in  the 
abdominal  cavity,  the  greater  the  tendency  to  diffusion,  and  more 
pronounced  the  symptoms  of  sepsis.  I  do  not  wish  to  convey 
the  idea,  however,  that  seems  to  possess  more  than  one  writer  on 
this  subject,  that  infection  does  not  spread  from  the  pelvis  be- 
cause it  is  uphill.  Intra-peritoneal  currents  and  intestinal  peri- 
stalsis disseminate  the  infection.  Force  of  gravity  is  a  minor 
element  in  limiting  peritonitis  to  the  pelvis.  Visceral  perfora- 
tion, whether  traumatic  or  pathologic,  is  an  ideal  condition  for 
germ-culture  and  the  elaboration  of  toxines.  Their  rapid  absorp- 
tion and  general  diffusion  sufficiently  explain  the  grave  state  into 
which  the  patient  is  precipitated. 

(c)  Metastatic  Peritonitis:  Infectious  processes  remote  from 
the  abdomen  may,  by  metastasis,  give  rise  to  peritonitis.  Many 
of  the  forms  of  hematogenetic  and  cryptogenetic  peritonitides 
are  instances  of  transmission,  either  by  the  blood  or  lymphatics. 
Peritonitis  of  nephritic,  rheumatic,  pneumococcal,  scarlatinal  or 
erysipelatous  origin  is  generally  metastatic;  rarely,  if  ever,  pri- 
mary. 

Pathology. — The  practical  surgeon  realizes  that  the  reactionary 
inflammation  visible  upon  the  surface  of  the  peritoneum  incident 
to  infection  is  a  reflection  of  a  hidden  cause ;  and  upon  his  ability 
to  ascertain  the  seat  and  nature  of  this  initial  cause  depend  the 
thoroughness  of  his  work  and  the  ultimate  issue  of  the  case. 
All  pathological  reports  that  deal  merely  with  the  peritoneal 
changes  are  valueless.  As  elsewhere  stated,  these  phenomena 
are  oftentimes  subordinated  to  the  general  condition  of  sepsis, 
which  may  be  demonstrable  only  in  the  changes  in  the  blood  or 
in  septic  localizations  in  various  parts.  The  pathology  of  peri- 
tonitis, therefore,  comprises  all  causes  which  may  in  any  possible 
manner  supply  an  infecting  agent  to  the  peritoneum,  and  upon 
these  points  we  may  proceed  with  our  investigations  with  a  meas- 
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urable  degree  of  accurateness  and  definiteness.  There  yet  re- 
mains for  amplification  the  systemic  state  of  sepsis,  which, 
though  often  only  symptomatically  expressed,  for  anatomic  and 
phj-siologic  reasons  pecuHar  to  the  peritoneum  becomes  the  chief 
cause  of  death.  We  arrange  for  analytical  study  the  pathology 
of  peritonitis  under  three  heads:  (i)  Etiological;  (2)  Peritoneal; 
(3)  Sequential. 

I.  Etiological  Pathology:  It  is  unnecessary  here  to  individ- 
ualize the  multitude  of  morbid  processes  which  may  act  as  foyers 
for  peritonitis.  These  have  been  sufficiently  considered  in  the 
general  etiology.  It  is  only  necessary  to  emphasize  that  peri- 
toneal infection  has  a  source ;  and  that  the  more  familiar  we  are 
with  the  behavior  of  those  primary  infections  or  conditions  out 
of  which  peritonitis  may  develop,  the  more  alert  shall  we  become 
to  recognize  its  approach  and  progression. 

The  character  of  the  peritonitis  excited  bears  a  very  definite 
relation  to  the  etiological  condition.  The  site  of  entry  alone 
influences  the  behavior  independently  of  the  peculiar  microorgan- 
ism ;  there  is  less  resistance,  mechanical,  anatomical,  and  physio- 
logical, to  a  central  infection  than  to  one  entering  other  regions. 
The  manner  of  entering  is  a  ver}^  material  factor;  the  sudden 
introduction  of  infectious  material  in  large  quantity,  as  occurs 
in  visceral  perforations,  pathologic  or  traumatic,  inaugurates 
phenomena  widely  different  from  the  fortifying  process  observed 
in  the  peritoneum  against  an  advance  by  continuity.  The  nor- 
mal peritoneum  antagonizes  infection  ;  the  gravity  of  post-opera- 
tive peritonitis  is  not  due  alone  to  the  quantity  and  virulence  of 
microorganisms,  but  to  the  impairment  of  the  peritoneum  by 
previous  disease  or  rough  usage.  The  capacity  of  the  peritoneum 
to  absorb  sterile  fluids,  though  extensive,  has  a  limit ;  the  reten- 
tion of  the  excess  invites  infection  from  the  intestines.  The 
acuteness  of  the  primary^  disease,  which  is  largely  due  to  the 
virulence  of  the  microorganisms,  transmits  its  fulminating  type 
to  the  peritonitis  incident  thereto ;  a  gangrenous  appendicitis  or 
cholecystitis  begets  a  peritonitis  essentiallj^  different  in  form 
from  that  surrounding  a  salpingitis  or  a  malignant  tumor. 

2.  Peritoneal  Pathology:  The  peritoneal  reaction  excited  by 
infection  exhibits  the  phenomena  of  great  cell-proliferation,  leu- 
cocytosis,  desquamation  of  endothelial  cells,  and  a  fluid  e.xuda- 
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tion  from  blood-vessels  and  lymphatics.  If  Metchnikoff's  views 
are  correct  the  purpose  of  the  phagocytes  is  to  envelop,  deport 
or  destroy  the  microorganisms,  or  to  sterilize  the  noxious  prin- 
ciples, pending  their  removal  by  the  lymphatics.  These  phago- 
cytes are  of  two  varieties,  the  micro-  and  the  macro-phagocytes ; 
the  former  correspond  to  the  migrating  leucocytes ;  the  latter  are 
large  cells  developed  from  fixed  connective-tissue  cells.  Toupet 
observed  very  similar  histological  changes  in  what  he  styles 
'  aseptic  '  peritonitis  in  guinea-pigs,  induced  by  injections  of  ni- 
trate of  silver.  Durham,  though  adopting  a  different  nomen- 
clature, observed  the  same  changes,  accounting  for  the  transient 
leucopenia  by  other  factors  than  the  absorption  of  the  leucocytes, 
chiefly  by  their  adherence  to  the  omentum.  The  activity  dis- 
played at  the  site  of  infection  has  long  been  described  as  a  mor- 
tal combat  between  the  microorganisms  and  the  leucocytes. 
This  metaphor  is  retained,  for  it  most  aptly  illustrates  the  phe- 
nomena. The  leucocytes  are  assisted  by  the  efTusion  of  a  fluid, 
the  liquor  sanguinis;  the  fibrinogen  it  contains  comes  in  contact 
with  the  fibrin-ferment  and  para-globulin  set  free  from  the  break- 
ing-down leucocytes,  and  fibrin  is  formed  confining  the  infection. 
When  the  microorganisms,  though  resisted,  are  in  the  ascend- 
ency, the  barriers  yield  before  them  and  progressive  purulent 
peritonitis  develops.  The  appearance  of  the  peritoneum  and  the 
character  of  the  exudate  denote,  on  the  one  hand,  the  resistance 
of  the  tissues,  and  on  the  other,  the  destruction  the  microorgan- 
isms have  wrought.  From  the  macroscopical  picture  presented 
it  is  customary  to  classify  peritonitis  into  various  forms. 

(a)  Serous  Peritonitis:  Serous  peritonitis  is  rarely  met  with 
as  a  pathological  entity.  It  most  usually  appears  in  those  mild 
infections  associated  with  neoplasms.  It  is  a  frequent  form  of 
tuberculous  infection.  But  there  is  a  form,  a  chronic  serous  peri- 
tonitis, non-tuberculous  in  character.  The  serous  exudate  indi- 
cates that  the  infection  is  attributable  to  microorganisms  of 
limited  toxicity.  It  is,  no  doubt,  of  more  frequent  occurrence 
than  observed,  and  is  rapidly  absorbed  and  disappears.  Clin- 
ically it  is  generally  found  in  association  with  the  fibrino-plastic 
form,  and  may  be  local  and  encysted  or  general.  When  the  fluid 
contains  a  free  admixture  of  blood  it  is  then  spoken  of  as  sero- 
sanguineous;  this  is  denotive  of  a  more  severe  infection.    Encysted 
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or  diffuse  serous  effusions  may  surround  or  outline  a  more  severe 
localization  of  the  infection.  The  fluid,  which  is  an  albuminous 
exudate  from  the  blood-vessels,  contains  a  variable  admixture  of 
cellular  elements,  blood  and  fibrin,  aft'ecting  its  color  and  trans- 
parency. 

(b)  Fibrino-Plastic  Peritonitis:  In  an  infection  of  moderate 
severity  the  watery  elements  may  be  quickly  absorbed  or  may, 
indeed,  be  limited  in  amount,  yet  a  plastic  exudate  resulting  in 
adhesions,  constricting  bands,  and  limiting  walls  of  variable  den- 
sity appears.  Adhesions  are  a  sequel  of  infection  and  indicate 
nature's  attempt  at  healing ;  and  while  in  a  sense  protective,  yet 
they  are  responsible  for  many  disastrous  complications  in  incom- 
plete technic.  The  mildest  irritation  results  in  the  formation  of 
soft  adhesions,  which  usually  disappear ;  but  if  the  irritation  is 
continuous  or  chronic  in  character,  material  is  constantly  con- 
tributed to  increase  the  strength  and  density  of  the  adhesions. 
The  newly-organized  connective  tissue  or  pseudo-membranes  are 
regarded  by  Cohnheim  as  exudates,  but  as  Virchow  has  shown, 
they  are  formed  by  changes  in  living  matter.  English  and  Ger- 
man pathologists,  and  in  this  country  Jones  and  Robinson,  main- 
tain that  the  endothelia  are  connective-tissue  corpuscles,  and  that 
to  the  changes  in  these  cells  the  construction  of  false  membranes 
is  due.  If  they  maintain  their  connection  with  the  cement-sub- 
stance a  formative  inflammation  results ;  while  if  the  connection 
is  broken  between  the  inflammatory  corpuscles  they  become  pus- 
corpuscles  (Heitzmann). 

(c)  Fibrino-Purulent  Peritonitis:  Incident  to  the  continuous 
action  of  pyogenic  microorganisms  there  is  disintegration  and 
liquefaction  of  the  fibrous  and  cellular  elements,  and  the  fluid 
becomes  turbid,  brown,  yellow,  or  greenish-yellow ;  is  thin, 
watery,  or  of  a  creamy  consistency;  is  often  offensive  and  gas- 
eous from  admixture  of  visceral  contents  or  presence  of  putre- 
factive bacteria.  Such  a  purulent  process  may  have  advanced  so 
slowly  that  it  is  completely  circumscribed  by  a  zone  of  fibrinous 
adhesions.  The  tendency  of  this  localization  is  observed  most 
frequently  in  the  appendicular  and  pelvic  regions,  also  met  with 
in  the  form  of  a  subdiaphragmatic  abscess,  and  occasionally  in 
the  lesser  omentum  from  pancreatic  disease.  In  infections  of 
greater  virulence  the  purulent  process  advances  rapidly  through- 
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out  the  peritoneum ;  the  adhesions,  though  restraining,  are  insuf- 
ficient to  arrest  its  progress.  Such  a  condition  is  described  by 
MikuHcz  as  progressive  Hbrino-purulent  peritonitis,  more  accu- 
rately descriptive  of  the  true  condition  than  the  term  general 
suppurative  peritonitis.  A  suppurative  peritonitis  is  rarely,  if 
ever,  general ;  some  area  of  the  peritoneum,  walled  off  by  adhe- 
sions, is  uninvolved ;  yet  at  operation,  unless  the  patient  is  evis- 
cerated, the  pus  may  appear  to  be  generally  distributed.  A  more 
usual  picture  of  progressive  purulent  peritonitis  is  the  deep  con- 
gestion of  the  peritoneum,  which  has  everywhere  lost  its  luster; 
spots  of  ecchymosis  may  appear,  and  flakes  of  tenacious  yellowish 
fibrin  more  or  less  cover  its  surface ;  the  coils  of  intestine  are 
lightly  coherent,  beneath  and  between  which  puddles  of  pus  of 
varying  consistency  and  color  are  found.  The  exudates  in  the 
various  peritoneal  pockets  may  be  of  different  grades ;  here 
creamy  pus,  there  a  turbid  or  sanguineous  serum,  and  more  re- 
motely clear  serum  may  present,  all  ultimately  to  become  puru- 
lent and  putrescent. 

{d)  Diffuse  Septic  Peritonitis:  This  is  always  an  acute  process. 
The  term  '  septic '  refers  to  the  general  condition  of  the  patient. 
Mr.  Treves  draws  a  sharp  distinction  in  the  varieties  of  peri- 
tonitis, and  is  unmistakably  clear  in  his  definition  of  this  form, 
emphasizing  its  virulent  toxic  features  and  comparatively  insig- 
nificant peritoneal  changes.  The  German  surgeons'  conception 
of  this  variety  of  peritonitis  is  well  expressed  by  Tietze,  who 
defines  it  to  be  "  that  form  of  peritonitis  in  which  there  is  little 
or  no  exudate,  severe  symptoms  of  intoxication,  and  terminating 
rapidly  fatally."  It  is  the  "  intestino-peritoneal  septicemia  "  of 
Malcolm.  It  usually  originates  in  perforation  or  post-opera- 
tively.  The  peritoneum  is  everywhere  congested,  frequently  the 
effusion  is  limited  to  a  few  ounces  of  a  brown  ichorous  fluid,  the 
coils  of  intestine  are  distended  and  gluey;  beyond  this  there  may 
be  no  peritoneal  phenomena.  At  the  site  of  infection  there  are 
more  marked  changes,  rarely  of  sufficient  duration  to  result  in 
any  extensive  suppuration.  Bacterial  cultures  usually  show 
streptococcus  infection,  though  the  colon-bacillus  alone  may  be 
responsible. 

{e)  Pseudo-Myxomatous  Peritonitis:  A  form  of  peritonitis 
characterized  by  a  myxomatous  growth  or  formation  in  the  peri- 
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toneum,  usually  secondary  to  rupture  of  multilocular  ovarian 
cysts  and  escape  of  gelatinous  material.  Ruder  holds  that  the 
material  does  not  grow  upon  the  peritoneum,  but  accumulates  in 
the  peritoneum  from  the  cyst. 

3.  Sequential  Pathology:  The  peritoneum  exhibits  the  so- 
called  inflammatory  features  of  peritonitis,  but  the  changes  here 
met  with  very  poorly  and  insufficiently  explain  the  condition  of 
general  sepsis.  Peritonitis  is  lymphangitis  (Robinson),  and 
something  more.  The  focus  of  inflammation  supplies  to  the 
lymphatics  fluids,  corpuscles,  and  cellular  elements  laden  with 
ptomains  from  bacterial  action ;  this  poison  is  first  conducted  to 
the  mediastinal  lymph-vessels  and  glands,  thence  to  the  general 
circulation  for  distribution.  If  the  supply  is  limited  in  amount, 
no  permanent  ill  effects  follow.  In  copious  and  virulent  infec- 
tions the  system  is  overwhelmed  with  the  acute  toxemia,  and 
death  results.  It  is  only  when  the  vital  resistance  is  sufficient  to 
withstand  the  shock  of  onset  that  we  find  marked  peritoneal 
pathologic  effects  and  secondary  changes  incident  to  dissem- 
inated sepsis. 

It  must  be  recognized  that  microorganisms  do  not  abide  upon 
the  endothelium ;  there  is  penetration  into  the  substance  of  vis- 
cera, and  whether  this  infection  is  endogenous  or  exogenous,  the 
involvement  of  the  muscular  wall  of  the  alimentary  canal  inhibits 
its  physiological  function.  Through  nerve-irritation  it  becomes 
a  paralyzed  and  passive  tube,  dilating  under  the  retention  of 
decomposing  intestinal  contents,  from  which  are  elaborated 
gases.  Hence  tympanites  is  a  conspicuous  pathologic  and  symp- 
tomatic feature  of  peritonitis,  and  thus,  too,  there  is  contributed 
an  auto-intoxication  of  intestinal  ptomains. 

The  early  appearance  of  leucocytosis,  from  18,000  to  40,000 
per  c.mm.,  shows  the  toxic  state.  The  gradual  increase  in  other 
cases  indicates  the  progress  of  a  local  infection.  In  those 
forms  of  acute  septic  peritonitis  terminating  with  the  symptoms 
of  shock,  the  patient  cannot  react  against  the  poison  and  the 
leucocytic  count  may  be  normal  or  markedly  below. 

In  ultra-acute  cases  the  patient  succumbs  to  paralysis  of  the 
vaso-motor  and  respiratory  centers.  In  the  sequential  patho- 
logical progress  of  a  peritonitis  continuing  over  forty-eight 
hours,  there  may  develop  single  or  multiple  localizations,  such 
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as  pleurisy,  pneumonia,  endo-  and  pericarditis,  meningitis,  ery 
sipelas,  arthritis,  or  pyemia. 

Symptoms. — Primary  peritonitis  is  of  such  rare  occurrence  that 
we  may  eliminate  it  in  the  consideration  of  the  general  symp- 
tomatology. Regarding  peritonitis  for  clinical  purposes  as  a  con- 
secutive disease  incident  to  some  infecting  focus,  the  anamnesis 
of  the  peritoneal  pathological  evolution  involves  the  clinical  phe- 
nomena of  the  initial  disease.  Manifestly,  then,  the  appearance 
of  peritonitis  may  be  attended  by  the  most  obvious  causes.  Un- 
fortunately, however,  either  from  obscurity  of  symptoms,  the 
latency  of  the  primary  pathological  process,  or  the  advanced  state 
of  the  peritonitis,  the  etiological  origin  is  exposed  only  by  opera- 
tive or  post-mortem  examination.  The  history  of  a  perforation- 
peritonitis  as  a  sequence  to  perforating  typhoid  ulcer  is  very 
different  from  the  fulminating  form  consequent  upon  gangrenous 
appendicitis  or  cholecystitis.  A  knowledge  of  gonorrhea,  with 
the  development  of  peritonitis  after  abortion  or  menstruation, 
directs  us  to  the  seat  of  disease  and  its  probable  course.  A  his- 
tory indicative  of  intestinal  strangulation  explains  the  phenom- 
ena of  the  complicating  peritonitis.  When  abdominal  symptoms 
develop  without  assignable  local  cause,  a  knowledge  of  the  occur- 
rence of  transmission-peritonitis  may  discover  in  the  lungs, 
pleuras,  ears,  or  in  a  facial  erysipelas  the  depot  of  distribution. 
The  treatment  of  peritonitis  is  eminently  operative,  yet  direct, 
precise,  and  successful  surgery  in  a  great  measure  depends  upon 
our  ability  to  reach  the  cause,  which  rests  oftentimes  upon  the 
knowledge  obtained  through  the  history. 

Mode  of  Onset:  As  we  have  found,  there  are  many  patholog- 
ical expressions  of  peritonitis,  and  just  as  variable  are  the  modes 
of  onset.  When  precipitated  by  perforation,  shock  usually 
marks  the  onset.  In  advancing  infection  by  continuity  the  local 
and  general  symptoms  may  precede  for  an  indefinite  time  the 
advent  of  peritonitis.  The  preparedness  of  the  peritoneum  modi- 
fies the  symptoms.  Pain,  vomiting,  and  general  muscular  rigid- 
ity are  the  symptoms  ordinarily  conspicuous  in  a  virulent  and 
sudden  invasion  of  the  peritoneum.  Epigastric  tj-mpany,  vomit- 
ing, rapid  pulse,  and  constipation,  all  these  without  pain,  mark 
the  beginning  of  other  forms  of  peritonitis.  Not  infrequently, 
especially  in  appendicitis,  a  local  tenderness  becoming  general, 
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with  increasing  pulse-rate,  warns  us  of  the  spreading  peritoneal 
infection.  In  puerperal  peritonitis  a  distinct  rigor  or  chilly  sen- 
sations may  precede  all  other  phenomena. 

Pain:  Peritonitis  may  pursue  its  course  to  a  fatal  termination 
■mthout  abdominal  pain.  This,  though  an  exceptional  behavior, 
is  observed  in  post-operative  peritonitis,  in  non-tuberculous  se- 
rous peritonitis  in  children,  and  in  a  few  cases  of  progressive 
fibrino-purulent  peritonitis.  It  is  not  implied  that  such  patients 
are  free  from  discomfort ;  the  thoracic  distress  from  distention 
may  be  very  great.  In  perforation-peritonitis  the  onset  of  pain 
is  very  violent,  and  presents  many  phases ;  in  one  it  may  be  sharp 
and  lancinating  or  burning  in  character ;  it  may  be  either  con- 
tinuous or  paroxysmal  with  distinct  remissions ;  it  may  be  local 
or  general.  The  sudden  cessation  of  pain,  in  these  cases  espe- 
cially, implies  a  gangrenous  local  condition  with  general  diffu- 
sion, and  is  often  indicative  of  that  wide  infection  leading  to  the 
form  known  as  diffuse  septic  peritonitis,  which  is  quickly  fatal. 
When  the  pain  is  distinctly  colicky  in  character  it  implies  some 
intestinal  involvement  with  partial  occlusion.  This  character  of 
pain  with  its  accompanying  meteorism  is  characteristic  of  fibrino- 
plastic  peritonitis.  Acute  localized  peritonitis  excites  a  lancin- 
ating, burning  pain  local  to  the  point  involved,  or  oftentimes  re- 
ferred. The  site  of  pain  does  not  point  invariably  to  the  seat  of 
infection  ;  in  cholecystitis  with  peritonitis  the  pain  may  be  re- 
ferred to  the  appendiceal  region,  and  the  reverse  may  occur  in 
appendiceal  peritonitis;  intestinal  perforations,  especially  gun- 
shot wounds,  wherever  located,  may  cause  pain  only  in  the  um- 
bilical region  ;  but  with  the  diffusion  of  infection  the  pain  becomes 
general  to  the  abdomen.  In  the  acute  onset  general  pain  does 
not  necessarily  imply  diffuse  infection ;  nor  is  it  to  be  inferred 
that  local  pain  is  an  assurance  that  peritonitis  is  not  general. 
An  acute  local  pain  subsiding,  recurring  subsequently  as  a  gen- 
eral pain,  is  suggestive  of  grave  trouble.  Movement  and  change 
of  posture  usually  exaggerate  the  pain  in  acute  peritonitis.  The 
condition  of  the  alimentary  canal  influences  it.  In  pelvic  peri- 
tonitis defecation  and  urination  are  both  painful.  Menstruation 
and  intercourse  also  produce  exacerbations  of  pain  in  this  form 
of  peritonitis.  Exercise  usually  excites  pain  in  chronic  peri- 
tonitis.    The   pain   of  peritonitis   has   longer   duration,   is   more 
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constant  than  that  of  hepatic,  nephritic,  or  intestinal  colic.  Pa- 
tients dying  of  peritonitis  are  insensible  to  the  pain  some  hours 
before  death. 

Vomiting:  The  vomiting  of  peritonitis  is  a  symptom  origin- 
ating in  many  causes.  Severe  abdominal  pain  alone  may  produce 
it;  peritoneal  irritation  from  foreign  material  excites  it;  it  is 
often  toxic  in  nature ;  the  antiperistalsis  excited  by  decomposing 
intestinal  contents,  which  irritate  the  gastric  and  intestinal  mu- 
cous membranes,  is  an  additional  cause  of  the  vomiting  in  severe 
cases;  the  distention,  especially  gastric,  due  to  duodenal  constric- 
tion by  the  mesenteric  vessels  consequent  upon  enteroptosis, 
gives  the  regurgitant  vomiting  without  nausea ;  in  severe  peri- 
tonitis with  arrest  of  renal  function,  uremic  poisoning  produces 
vomiting  and  adds  to  the  gravity  of  other  symptoms.  There  are 
many  factors  which  influence  the  symptom  vomiting.  It  may  be 
generally  stated  that  there  is  a  direct  relation  between  distention, 
constipation,  and  vomiting ;  the  more  acute  and  painful  the  onset 
the  earlier  and  more  pronounced  the  vomiting ;  in  central  infec- 
tions attended  by  grave  nerve-disturbance  and  rapid  absorption, 
vomiting  is  conspicuous ;  if  bowels  are  active  it  is  not  usually 
pronounced;  improper  feeding  will  generally  excite  it;  medica- 
tion, especially  opium,  may  control  or  modify  it.  In  acute  adhe- 
sive and  in  chronic  fibrino-plastic  peritonitis  vomiting  occurs  only 
as  a  symptom  of  intestinal  constriction.  In  acute  localized  peri- 
tonitis occasional  vomiting  usually  attends  the  onset,  subsiding 
when  the  stomach  is  empty,  and  when  circumscription  of  the 
inflammation  has  been  accomplished.  A  reoccurrence  after  an 
interval  of  repose  in  such  cases  suggests  extending  infection. 
When  vomiting  and  diarrhea  are  coexisting,  usually  without 
tympany,  the  vomiting  is  not  so  much  the  symptom  of  peritoneal 
irritation  as  it  is  of  the  state  of  general  septicemia.  In  post- 
operative cases  the  gastric  distention,  followed  in  a  few  hours  by 
vomiting,  may  be  the  earliest  symptom  of  peritonitis.  In  puer- 
peral peritonitis  vomiting  is  a  late  symptom  except  in  the  ful- 
minant types.  In  perforation-peritonitis,  vomiting,  like  all  other 
symptoms,  is  pronounced.  In  those  cases  of  gastric  perforation 
in  which  vomiting  is  inconspicuous,  the  perforation  is  small  and 
the  extravasation  slight,  as  a  rule.  All  cases  of  diffuse  infection, 
of  the  violent  septic  type,  are  characterized  by  vomiting  at  first. 
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Peritonitis  originating  in  intestinal  obstruction  is,  of  course,  usu- 
ally preceded  by  vomiting,  a  symptom  of  the  intestinal  constric- 
tion ;  in  such  cases  the  vomiting  often  ceases  with  the  full  estab- 
lishment of  peritonitis. 

The  character  of  the  vomitus  in  peritonitis  is:  first,  the  con- 
tents of  the  stomach ;  then  a  mucous,  bile-stained  pea-green  fluid ; 
and  later,  copious  quantities  of  brown,  offensive,  sometimes  ster- 
coraceous  matter.  When  the  vomitus  is  black  or  chocolate-col- 
ored it  is  due  to  the  admixture  of  blood  and  is  a  grave  symptom. 

The  manner  of  vomiting  is  somewhat  characteristic.  Much 
nausea,  heaviness,  and  epigastric  distress  ma}"  precede  the  occur- 
rence of  vomiting,  as  in  post-operative  cases ;  the  free  discharge 
of  the  accumulated  stomach-contents  is  attended  in  such  cases 
by  much  relief;  belching  occurs  in  the  intervals;  soon  there  is 
recurrence  of  the  phenomena,  the  vomiting  now  becomes  more 
frequent,  a  mere  mechanical  regurgitation  of  a  mouthful  of 
offensive  fluid. 

In  peritonitis  the  rejection  of  all  ingesta  a  few  minutes  after 
taking,  and  the  continuous  regurgitant  vomiting  are  the  charac- 
teristic features.  When  vomiting  ceases,  and  the  bowels  remain 
persistently  constipated,  with  increasing  tympany,  fast  and  fail- 
ing pulse,  the  case  is  near  its  end. 

Constipation:  The  suspension  of  the  bowel-function  with  con- 
stipation of  both  gases  and  feces  is  an  alarming  symptom  in 
peritonitis.  It  is  difficult  to  explain  this  phenomenon.  In  acute 
general  peritonitis  the  inhibition  of  the  vermicular  movement 
may  be  attributed  to  the  inflammation  of  the  muscular  coat;  yet 
we  find  that  this  symptom,  constipation,  prevails  for  a  time,  at 
least,  in  acute  localized  peritonitis,  and  for  want  of  better  expla- 
nation is  attributed  to  peripheral  nerve-irritation.  Bowel-stasis 
is  more  valuable  than  either  pain  or  vomiting,  as  either  or  both 
of  these  may  occur  from  a  variety  of  causes ;  but  this  symptom 
of  intestinal  obstruction  is  found  only  in  peritonitis,  mechanical 
obstruction,  and  in  the  rare  paralytic  ileus.  In  peritonitis  there 
is  suspension  of  all  muscular  action,  while  in  mechanical  obstruc- 
tion the  converse  is  the  case  for  a  time  at  least.  In  virulent 
spreading  infection,  from  whatever  cause,  constipation  is,  as  a 
rule,  very  marked ;  a  little  flatus  may  be  discharged  under  the  per- 
suasion of  an  enema;  all  efforts  to  secure  free  bowel-action  are 
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usually  unsuccessful.  This  idea  is  so  generally  fixed  in  the  minds 
of  surgeons,  that,  in  post-operative  cases  especially,  a  free  bowel- 
movement  is  looked  upon  as  an  assurance  that  the  prime  danger 
has  passed. 

In  the  dififuse  septic  peritonitis  the  cardinal  symptoms  are  the 
general  state  of  the  patient  and  constipation ;  the  pain  and  vom- 
iting may  both  be  transient  symptoms,  but  the  symptom  of  ob- 
struction is  so  absolute  that  these  cases  are  often  mistaken  for 
mechanical  ileus.  In  progressive  fibrino-purulent  peritonitis  the 
obstruction  may  be  mechanical  as  well  as  from  other  causes ;  this 
is  especially  true  and  frequently  noted  when  the  condition  arises 
from  appendiceal  inflammation.  Other  symptoms,  in  particular 
pain,  vomiting,  and  meteorism,  are  more  or  less  dependent  upon 
•the  state  of  intestinal  torpidity. 

While  constipation  is  the  prevailing  condition  in  peritonitis, 
yet  occasionally  diarrhea  occurs,  usually,  however,  in  those  sub- 
acute cases  attended  by  accumulation  of  large  quantities  of  pus 
(empyema  of  the  abdomen)  ;  there  may  be  a  constant  diarrhea, 
probably  septic  in  character.  In  such  cases,  also,  peristaltic 
movements  may  be  heard  and  felt. 

The  symptoms  thus  far  considered,  pain,  vomiting,  and  con- 
stipation, taken  collectively,  are  suggestive  of  peritoneal  involve- 
ment. 

Pulse  and  Temperature :  Some  exception  must  be  taken  to 
what  is  styled  the  characteristic  hard,  snappy,  whip-cord  pulse 
of  peritonitis.  The  pulse,  like  all  other  symptoms,  is  uncertain 
and  variable.  It  may  be  rendered  temporarily  frequent  from 
several  causes,  as  from^  vomiting,  meteorism,  etc.  Its  increasing 
frequency  in  progressive  infection  is  a  characteristic,  if  it  has  any. 
In  perforation-peritonitis  the  pulse  is  soft,  distant,  and  dicrotic. 
If  dififuse  septic  peritonitis  follows,  the  pulse  may  remain  thready 
and  weak,  and  we  note  hourly  acceleration.  Should  reaction  take 
place,  the  pulse  seems  to  steady  itself  and  remains  slow  for  a 
time,  before  it  takes  on  its  snappy  character  and  becomes  rapid. 
In  the  onset  of  acute  localized  peritonitis  the  pulse  may  be  very 
fast  and  hard,  but  when  the  infection  is  limited  there  is  a  marked 
decline  in  the  frequency  of  the  pulse.  In  such  inflammations  the 
pulse  is  especially  valuable  in  denoting  an  accession  of  peritoneal 
infection.     When  a  second  rise  takes  place  it  indicates  renewed 
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microorganismal  activity,  and  demands  interference.  A  fast 
pulse  for  twenty-four  or  forty-eight  hours  with  other  symptoms 
means  serious  progress.  In  peritoneal  infection  a  pulse  of  over 
ICG  is  of  grave  import.  The  pulse  may  be  slow,  in  discord  with 
other  symptoms.  I  once  saw  a  case  of  diffuse  septic  peritonitis 
in  which  the  pulse  twenty-four  hours  after  the  invasion  beat  only 
65,  while  the  temperature  was  only  99°,  the  patient  dying  in  about 
fifty  hours  from  the  onset  of  symptoms.  Localized  abscesses  or 
even  progressive  fibrino-purulent  peritonitis  may  exist  with  a 
pulse  of  90  and  of  good  quality.  All  cases  of  fatal  termination 
have  in  their  ending  a  rapid  and  failing  pulse. 

The  temperature  is  most  misleading;  it  is  often  normal  or  sub- 
normal, is  rarely  in  accord  with  the  general  symptoms,  and  does 
not  indicate  the  extent  of  the  pathological  process.  Circum- 
scribed peritoneal  suppurations  in  their  onset  may  be  marked 
by  high  temperature,  yet  both  pulse  and  temperature  may  stead- 
ily fall  under  dangerous,  advancing  suppuration.  In  diffuse  sep- 
tic peritonitis,  if  there  has  been  an  antecedent  febrile  condition, 
as  in  typhoid  fever,  the  occurrence  of  the  perforation  and  general 
infection  are  marked  by  a  drop  in  the  temperature.  With  re- 
covery from  shock  the  reactionary  temperature  in  these  cases  of 
profound  sepsis  rarely  runs  high.  An  ante-mortem  hyperpyrexia 
of  106°  or  107°  is  not  unusual.  A  review  of  many  of  the  cases 
operated  upon  for  diffuse  septic  peritonitis  shows  that  the  pre- 
vailing temperature  is  under  100°,  and  often  below  normal.  In 
the  less  acute  cases  characterized  by  progressive  fibrino-purulent 
pathological  changes,  marked  variations  in  the  temperature  are 
noted.  In  metastatic  localized  peritonitis  a  truly  septic  chart  is 
obtained.  Streptococcus  infection,  especially  in  puerperal  con- 
ditions, shows  at  first  slight  but  gradually  rising  temperature. 
In  any  case  with  abdominal  symptoms  showing  high  temperature 
for  over  forty-eight  hours,  septic  infection  may  be  inferred.  If 
the  temperature  should  suddenly  fall,  yet  rapid  pulse  and  local 
symptoms  still  continue,  it  means  spreading  infection  with  sup- 
puration. 

Respiration:  The  breathing  in  acute  peritonitis  is  characteris- 
tic ;  it  is  thoracic,  shallow,  and  frequent.  It  is  rendered  so  in  the 
onset  by  the  rigidity  of  the  abdominal  and  thoracic  muscles  and 
the   instinctive  effort  to  keep   the  parts   at  rest  to  avoid  pain. 
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When  the  abdomen  is  distended  by  effusion  and  meteorism  there 
is  vokmtary  and  often  inflammatory  fixation  of  the  diaphragm, 
and  compression  of  the  thoracic  viscera  by  the  over-full  abdomen. 
The  restricted  respiration  and  feeble  heart-action  are  evidenced 
in  cyanosis.  Respiration  is  not  affected  in  chronic  peritonitis 
unless  there  is  extensive  effusion. 

Insomnia:  An  uneasy  wakefulness  attends  all  acute  forms  of 
peritonitis. 

In  addition  to  the  above  somewhat  positive  symptoms  there  are 
indefinite  and  more  variable  ones  to  which  attention  must  be 
called.  In  an  acute  onset  of  violent  peritonitis  there  is  shock, 
designated  by  Giibler  as  "  peritonism,"  an  expressive  term  em- 
bracing all  those  symptoms  that  arise  from  sudden  peritoneal  irri- 
tation. Mr.  Treves  very  aptly  likens  the  general  condition  of  a 
patient  with  septic  peritonitis  to  that  of  a  man  suffering  from  a 
snake-bite.  The  mental  state  of  the  patient  is  one  of  the  most 
interesting  and  yet  distressing  features  of  peritonitis.  When  the 
infection  becomes  general,  and  before  the  end  is  reached,  there 
often  appears  that  dreaded  state  of  euphoria;  in  the  clear  intel- 
lect, bright  eye,  and  resonant  voice  the  friends  find  false  encour- 
agement. Fortunately,  such  harrowing  death-scenes  are  often 
spared  us ;  after  some  hours  of  ceaseless  vomiting  and  merciless 
thirst  the  patient  passes  into  a  stupor,  in  which  state  he  dies. 
The  facies  abdominalis  is  a  late  symptom  and  does  not  always 
appear.  There  is,  however,  about  the  patient  a  general  expres- 
sion of  serious  illness. 

Physical  Signs. — Posture :  At  first  the  patient  lies  quiet  with 
limbs  flexed  and  prefers  the  shoulders  elevated.  In  certain  forms 
of  infection  he  may  prefer  a  slightly  lateral  decubitus.  His  posi- 
tion is  one  of  enforced  rest  and  protection.  Later,  with  the  ap- 
pearance of  the  general  symptoms,  he  is  restless,  his  arms  are  in 
constant  motion,  his  body  sinks  deeper  in  the  bed.  With  abdom- 
inal distention  and  compressed  lungs  and  heart,  he  insists  upon 
greater  elevation  of  the  shoulders. 

Appearance  of  Abdominal  Surface:  In  intensely  septic  cases 
the  abdomen  appears  cyanotic  and  mottled.  When  there  is  great 
distention  the  skin  is  pale  and  glistening.  In  suppurative  condi- 
tions the  appearance  of  vesicles  and  pustules  upon  the  abdomen 
presages  a  hopeless  condition ;  I  have  found  this  in  connection 


42  SURGICAL   DISEASES   OF   THE   ABDOMEN. 

with  erysipelatous  infection.  Localized  suppurative  peritonitis  is 
frequently  marked  by  edema  of  the  parietes.  The  shape  of  the 
abdomen  depends  upon  the  cause  and  degree  of  distention. 

Tenderness:  Tenderness  is  one  of  the  most  constant  signs  in 
peritonitis.  It  is  especially  valuable  in  determining  the  seat  of 
infection ;  McBurney's  point  in  appendicitis,  tip  of  the  tenth  rib 
in  cholecystitis,  and  the  left  epigastric  triangle  in  gastric  perfora- 
tion, are  all  very  valuable  clinically.  In  acute  general  infections 
there  is  hyperesthesia  over  the  entire  abdomen,  which  may  in  a 
few  hours  become  localized  at  the  seat  of  primary  involvement. 
When  local  tenderness  suddenly  becomes  general  we  should 
apprehend  general  peritonitis.  In  subacute  conditions  attended 
by  extensive  suppuration,  the  tenderness  is  sometimes  surpris- 
ingly slight.  The  sudden  disappearance  of  tenderness  with  per- 
sistency of  other  abdominal  symptoms  is  an  ill  omen,  indicating 
great  toxicity.  When  tenderness  is  detected  by  digital  examina- 
tion through  the  anterior  rectal  wall  as  high  up  as  the  finger  can 
reach,  it  points  to  either  general  peritonitis  or  a  pelvic  position  of 
an  inflamed  appendix;  in  women,  of  course,  one  must  exclude 
diseases  of  the  appendages.  Palpation  in  the  same  way  may 
detect  effusion,  which  is  further  significant  of  peritonitis. 

Muscular  Rigidity:  Visceral  and  peritoneal  irritation  is  trans- 
mitted to  the  parietes  through  the  connection  of  the  lower  dorsal 
nerves  with  the  great  sympathetic  centers  by  the  splanchnics, 
and  for  these  anatomical  reasons  peritonitis  excites  tenderness 
and  contraction.  An  acute  infection,  local  or  general,  produces  a 
responsive  rigidity  commensurate  with  the  degree  of  irritation. 
In  those  violent  cases  of  infection  general  to  the  peritoneum,  the 
entire  muscular  wall  of  the  abdomen  is  rigid,  resisting,  and  board- 
like, often  retracted.  This  pronounced  effect  is  observed  usually 
when  there  is  perforation  and  copious  extravasation  into  a  pre- 
viously healthy  peritoneum ;  yet  we  do  meet  with  cases,  even  of 
gun-shot  wounds,  in  which  rigidity  may  be  absent.  When  the 
peritoneum  has  been  prepared,  so  to  speak,  for  the  invasion,  the 
muscular  reflex  is  not  so  great.  And  in  those  individuals  whose 
vitality  is  greatly  impaired  by  previous  illness,  it  is  also  less 
marked.  Allowing  for  these  infrequent  exceptions,  muscular 
rigidity  remains  one  of  the  most  important  physical  signs  of 
acute  peritoneal  infection,  and  naturally  is  especially  conspicu- 
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ous  in  perforation-peritonitis.  In  general  infections  that  pursue 
a  subacute  course  rigidity  may  not  appear.  Rigidity  is  not 
present  in  post-operative  peritonitis.  The  vakie  of  this  sign  in 
diagnosis  is  its  early  appearance ;  if  the  case  is  seen  after  twelve 
hours,  and  sometimes  earlier,  the  rigidity  is  displaced  by  dis- 
tention. 

Abdominal  Distention:  Whether  it  follows  rigidity  or  occurs 
independently,  the  abdominal  distention  is  attributable  to  dilata- 
tion of  and  accumulation  of  fluid  in  the  stomach,  to  the  efTusion 
and  putrefaction  of  fluid  free  in  the  peritoneal  cavity,  and  to 
meteorism.  Distention  is  generally  symmetrical,  giving  the  ab- 
domen a  uniformly  arched  appearance,  pushing  up  the  diaphragm, 
and  displacing  the  thoracic  viscera.  Much  of  the  abdominal  dis- 
tention is  due  to  accumulating  fluids  in  the  stomach ;  this  asser- 
tion of  Mr.  Treves  I  fully  endorse,  especially  as  applicable  in  the 
first  stage  of  post-operative  peritonitis.  Gastric  distention  oc- 
curs usually  as  an  early  sign ;  so  long  as  the  distention  can  be 
relieved  by  lavage  the  prognosis  is  not  altogether  unfavorable. 
Peritoneal  effusion  may  sometimes  be  detected  before  the  advent 
of  intestinal  distention ;  if  so,  it  conclusively  differentiates  peri- 
tonitis from  intestinal  obstruction,  for  in  strangulation  meteor- 
ism precedes  the  efifusion.  In  very  fulminant  cases  of  peritonitis 
there  is  only  moderate  effusion,  and  general  distention  of  both 
small  and  large  intestines  rapidly  occurs.  It  is  these  cases  that 
so  closely  resemble  intestinal  obstruction ;  and  if  we  can  deter- 
mine a  flaccid  state  of  the  lower  bowel  it  points  to  obstruction 
and  not  to  peritonitis.  The  mechanism  of  meteorism  is  not  fully 
explained ;  it  occurs  whether  the  intestines  be  full  or  empty,  and 
while  greatly  increased  by  decomposing  intestinal  contents,  the 
gas  is  a  bacterial  product,  which  may  be  generated  in  a  very  lim- 
ited medium.  It  was  the  teaching  of  Mr.  Tait  that  meteorism 
was  a  necessary  accompaniment  of  all  fatal  cases  of  peritonitis. 
Experience  scarcely  sustains  this ;  in  those  subacute  peritoneal 
suppurations  attended  by  diarrhea,  meteorism  may  be  absent 
throughout.  The  pressure-effects  of  abdominal  distention, 
through  the  embarrassment  inflicted  upon  the  thoracic  viscera, 
contribute  to  the  patient's  rapid  decline. 

Abnormal  Areas  of  Resonance :  The  development  of  abnormal 
areas  of  resonance,  especially  over  the  splenic  and  hepatic  re- 
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gions,  still  appears  in  text-books  as  a  constant  sign  of  perforation- 
peritonitis.  The  inconstancy  of  the  sign  when  perforation  has 
been  proved  to  exist,  the  many  chances  of  error  due  to  displace- 
ment of  distended  intestinal  coils,  and  the  fact  that  gas  may  be 
evolved  in  the  peritoneal  cavity  without  perforation,  negative  its 
value. 

Tumor:  A  localized  tumor  most  frequently  occurs  secondarily 
to  visceral  disease  of  a  suppurative  form ;  appendicitis,  salpin- 
gitis, hepatic  abscess  are  instances.  The  tumor-mass  is  com- 
posed of  the  thickened  and  inflamed  viscus,  of  adherent  intestines 
and  omentum,  plastic  exudate,  and  contained  within  all  pus.  In 
general  peritonitis  running  several  weeks,  especially  of  the 
fibrino-purulent  type,  isolated  swellings  may  be  encountered,  due 
to  the  inclosure  of  serous  or  purulent  matter  by  adhesions.  In 
chronic  peritonitis  other  than  tuberculous,  the  thickening  and 
rolling  of  the  omentum  and  adhesions  may  form  ill-defined  areas 
of  induration.  The  inflammatory  tumors,  the  cause  or  the  result 
of  peritonitis,  may  vary  greatly  in  their  apparent  size  with  the 
accumulation  and  disappearance  of  intestinal  gases.  They  are 
usually  very  sensitive  under  pressure,  often  resonant  upon  light 
percussion,  may  be  elastic  or  fluctuant. 

Clinical  Types. — Perforation-Peritonitis:  As  a  result  of  per- 
foration the  peritonitis  may  pursue  a  hyperacute  course,  death 
following  within  twenty-four  or  forty-eight  hours  from  toxemia, 
without  pronounced  macro-  or  microscopical  changes  in  the  peri- 
toneum ;  cultures  may  be  negative,  effusion  slight,  the  peritoneal 
surface  dry  and  congested.  The  symptoms  and  course  of  diffuse 
septic  peritonitis  are  usually  characteristic.  The  onset  is  sud- 
den, characterized  by  great  pain,  sharp,  lancinating,  and  generally 
colicky  in  character,  usually  diffused  over  the  abdomen,  later 
referred  to  the  site  of  perforation ;  or  it  may  remain  general. 
Vomiting  accompanies  the  pain.  The  pain  and  the  irritation  of 
the  abdominal  sympathetic  depress  the  patient  into  shock  or  col- 
lapse. The  pulse  is  feeble  and  distant,  and  may  be  slow.  The 
temperature  falls.  The  respirations  are  short  and  hurried,  sur- 
face cold,  skin  clammy,  countenance  anxious,  and  the  patient  is 
restless  and  uneasy.  There  is  general  abdominal  tenderness; 
in  some  cases  this  tenderness  may  be  limited  to  the  immediate 
area  overlying  the  seat  of  infection.     These  symptoms  endure 
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for  a  few  hours,  and  then  the  patient  passes  into  a  state  of  repose. 
The  temperature  now  rises,  usually  only  slightly,  sometimes  very 
markedly ;  the  pulse  increases  in  frequency ;  the  vomiting,  which 
may  have  subsided,  now  returns ;  abdominal  rigidity  yields  to 
distention  ;  and  now  the  conspicuous  and  emphasizing  feature  of 
this  form  of  peritonitis  appears,  namely,  the  obstinate  constipa- 
tion of  both  gases  and  feces,  while  renal  secretion  is  scanty  or 
suppressed.  The  general  expression  and  condition  of  the  patient 
is  one  of  serious  illness ;  the  cheeks  are  dusky  and  red,  features 
pinched,  eyes  bright  and  sunken,  nostrils  expanded ;  the  classical 
Hippocratic  facies  may  be  depicted ;  the  cyanosis  shows  the  defi- 
ciency of  oxygen  in  the  blood ;  the  tenderness  has  disappeared, 
vomiting  has  ceased  or  is  a  mere  mechanical  effortless  regurgita- 
tion;  the  pulse  is  now  running  and  thready;  the  patient  sinks 
into  a  state  of  stupor,  and  slowly  dies  from  toxemia ;  or  perhaps 
unhappily  remains  conscious  of  his  surroundings  and  state,  dying 
suddenly  from  paralysis  of  the  centers  of  circulation  and  respira- 
tion. 

In  other  cases,  perforation-peritonitis  may  pursue  a  less  rapid 
course,  and  while  the  initial  symptoms  do  not  positively  declare 
what  the  behavior  will  be  twelve  hours  later,  yet  they  are  some- 
what suggestive.  The  pain  is  not  so  general,  or  if  general, 
quickly  becomes  localized.  The  vomiting  may  cease  when  the 
stomach  has  been  emptied.  Shock  may  be  great,  but  reaction 
is  quicker.  Muscular  rigidity  is  usually  limited  in  extent.  Pulse, 
temperature,  and  respiration  are  not  so  markedly  disturbed. 
All  symptoms  are  more  definitely  localized.  The  period  of  re- 
pose may  be  longer,  and  bowel-actions  may  be  obtained,  but  soon 
the  inevitable  condition  of  paresis  is  manifest ;  and  now  the  phe- 
nomena of  general  peritoneal  involvement  appear.  Vomiting  of 
pea-green  fluid  generally  attends  the  progress.  Gastric  disten- 
tion is  noticed,  and  the  entire  abdomen  becomes  full  and  rounded. 
Tenderness  spreads  and  becomes  general.  Fluctuation  may  be 
detected  in  the  loins  and  cul-de-sac.  Rectal  tenderness  js  noted. 
Chilly  sensations  or  distinct  rigors  may  appear.  The  tempera- 
ture is  so  variable  that  it  must  be  regarded  as  unreliable  evidence. 
The  pulse  usually  grows  faster  and  weaker,  though  we  may  have 
both  falling  pulse  and  falling  temperature  with  progressive  peri- 
toneal infection.     The  patient  is  sleepless,  nervous  and  restless. 
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The  breathing  becomes  more  embarrassed,  and  the  abdomen  is 
cyanotic,  perhaps  edematous ;  pustules  may  form.  Thirst  is  in- 
ordinate, delirium  and  stupor  are  both  common.  In  varying- 
grades  the  symptoms  may  continue,  rarely  longer  than  five  days, 
occasionally  more  than  a  week,  the  patient  dying  exhausted  from 
septicemia.  The  autopsy  shows  deep  congestion  throughout  the 
peritoneum,  a  turbid  peritoneal  efTusion  :  or.  if  the  patient  has 
survived  sufficient!}'  long,  there  is  a  general  fibrino-purulent  peri- 
tonitis, which  has  progressed  from  the  seat  of  infection. 

Peritonitis  by  Continuity:  Infection  of  this  character  may  re- 
main local  or  become  general,  either  suddenly  or  gradually  and 
progressively.  A  local  peritonitis  is  often  initiated  with  symp- 
toms of  such  marked  intensity  as  to  simulate  a  general  infection. 
The  pain  may  be  referred  to  the  center  of  the  abdomen,  and  may 
be  of  great  severity.  A  decided  chill  or  chilly  sensations  with 
general  depression  frequently  attend  the  pain.  Vomiting  may 
occur  once  or  twice,  often  not  at  all.  The  tenderness,  if  general, 
soon  becomes  localized,  though  the  point  of  greatest  sensitive- 
ness may  be  more  or  less  remote  from  the  seat  of  disease.  The 
temperature  usually  runs  high,  but  only  temporarily  so ;  if  it 
remains  persistently  high,  something  more  than  a  circumscribed 
inflammation  is  to  be  apprehended.  The  pulse,  while  frequent, 
retains  good  volume ;  and  generally  both  pulse  and  temperature 
decline  after  the  acute  onset.  The  respiration  is  not  materially- 
disturbed.  There  is  muscular  rigidity,  usually  only  local  to  the 
seat  of  infection.  Distention,  reflex  in  character,  may  tempor- 
arilv  appear.  Constipation  is  present,  but  yields  to  medication ;: 
and  with  its  relief  there  is  disappearance  of  the  tympany.  A 
tumor,  which  may  have  been  obscured  by  the  distention,  may 
now  be  detected.  The  further  progress  of  the  case  depends  upon 
the  virulence  of  the  infection.  If  a  circumscribed  abscess  is 
formed,  there  is  usually  an  aggravation  of  the  general  symptoms 
with  increase  in  the  local  tumor,  and  appearance  of  edema  or 
fluctuation.  Neither  the  pulse  nor  temperature  are  infallible 
guides  in  local  suppurations ;  the  local  phenomena  and  general 
toxicity  are  better  indices. 

If  unrelieved  by  nature  or  surgery,  the  protecting  adhesions 
may  yield  and  general  infection  result.  When  a  general  peri- 
tonitis proceeds  from  an  infection  by  continuit}'  it  may  under 
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ven'  especially  inviting  conditions,  as  in  the  puerperal  state,  pur- 
sue a  very  rapid  and  septic  course.  But  clinically  it  is  more 
common  to  meet  it  gradually  invading  the  peritoneum,  the  pro- 
gress being  marked  by  spreading  tenderness,  increasing  disten- 
tion, a  rising  temperature  with  marked  morning  remissions  and 
evening  exacerbations,  a  day-by-day  increasing  pulse,  a  rebellious 
stomach,  dry  and  red  tongue,  usually  constipation,  sometimes 
diarrhea,  chilly  sensations  and  sweats,  a  jaundiced  appearance, 
dusky  flush  upon  the  cheeks,  restlessness,  delirium  and  thirst, 
urine  scanty  and  albuminous ;  localized  areas  of  abdominal  dull- 
ness may  develop ;  worn,  exhausted,  and  septic,  the  patient  may 
live  many  days  or  weeks. 

Post-Operative  Peritonitis:  This  usually  develops  within  three 
days  after  an  operation.  When  secondary  to  obstruction  it  may 
occur  at  any  time.  Usually  within  eighteen  hours  after  the  pa- 
tient is  placed  in  bed  the  prodromal  symptoms  of  peritonitis  ap- 
pear. The  pulse  shows  a  little  acceleration  ;  the  temperature  is 
perhaps  ioo°  or  slightly  above ;  the  stomach  has  not  been  quiet, 
the  occasional  vomiting  being  attributed  to  the  lingering  efifect 
of  the  anesthetic.  There  is  an  appearance  of  discomfort,  of 
weariness,  a  desire  to  be  constantly  moved  ;  thirst  is  urgent.  The 
patient  complains  of  a  feeling  of  oppression  and  heaviness  in  the 
epigastrium.  If  food  or  drink  is  permitted  it  is  promptly  re- 
jected. Within  the  next  six  or  twelve  hours  these  symptoms  are 
all  exaggerated.  Gastric  distention  is  now  noticed,  the  bandage 
is  too  tight ;  flatus  has  not  passed,  no  bowel-action  has  been 
obtained.  The  pulse  is  now  snappy  and  quick,  not  so  strong  as 
it  was.  Vomiting  becomes  more  freqvient;  the  characteristic  color 
of  the  vomitus  at  first  usually  green,  becomes  brown,  mixed  per- 
haps with  blood ;  it  is  offensive.  Discomfort  is  more  marked, 
but  there  is  no  pronounced  pain.  Tenderness  is  not  acute.  The 
temperature-chart  is  not  characteristic ;  there  may  be  hyperpy- 
rexia, or  the  temperature  may  remain  under  ioo°.  The  abdom- 
inal distention  may  be  limited  to  the  epigastrium,  or  it  may  be 
extensive ;  a  flat  abdomen  is  not  inconsistent  with  post-operative 
peritonitis.  There  is  obliteration  of  the  cul-de-sac ;  a  high  rectal 
tenderness  is  noted.  With  cloudy  brain  and  extreme  restless- 
ness the  patient  passes  into  a  somnolent  state,  or  the  intellect 
may  remain  clear.     Usually  before  death  there  is  subsidence  of 
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the  vomiting,  the  pulse  becomes  thready  and  running,  the  extrem- 
ities cold  and  clammy ;  the  abdominal  distention  now  increases 
rapidly,  the  quantity  of  urine  secreted  since  the  advent  of  symp- 
toms has  gradually  lessened  until  now  complete  anuria  may  be 
present,  and,  unless  relieved,  by  the  end  of  the  third  or  fourth 
day  the  patient  is  dead.  This  is  the  common  course  of  post- 
operative peritonitis.  With  greater  individual  resistance  a  more 
protracted  course,  ending  in  ultimate  recovery  or  in  death  from 
septicemia,  results. 

\\'^hat  may  be  designated  as  a  secondary  post-operative  peri- 
tonitis, attributable  to  errors  of  technic,  effusions  into  dead 
spaces,  masses  of  devitalized  tissue,  septic  ligatures,  etc.,  usually 
behaves  as  any  other  local  infection,  and  offers  a  very  much 
better  prognosis  than  the  primary  form. 

Pneumococcus  Peritonitis:  Brunn  finds  14  cases  of  pneu- 
mococcus  peritonitis  occurring  under  fifteen  years  of  age,  11  of 
that  number  in  girls.  No  such  preference  for  females  is  shown 
in  adults.  Clinically  this  variety  occurs  as  a  subumbilical  peri- 
tonitis. It  develops  without  prodrome  with  sudden  and  intense 
pain  in  the  belly,  occasionally  preceded  by  a  violent  chill,  high 
fever,  vomiting,  and  diarrhea.  Usually  these  symptoms  subside 
by  the  end  of  the  second  or  third  day,  a  distention  appears,  gen- 
erally in  the  iliac  fossae.  This  localization  is  in  itself  considered 
pathognomonic.  The  duration  of  the  disease  is  short;  but  should 
the  patient  survive,  the  localized  effusion  becomes  purulent  and 
the  patient  passes  into  sepsis.  The  infection  may  remain  local 
or  may  become  general  to  the  peritoneum. 

Prognosis. — The  rapidity  with  which  toxines  are  absorbed  de- 
termines the  condition  of  sepsis,  and  upon  this  the  prognosis  in 
any  case  of  peritonitis  largely  depends.  The  dissemination  of 
infection  favors  toxemia,  and  therefore  the  more  pronounced  the 
local  reaction  to  the  infection  the  greater  the  probability  of  adhe- 
sive and  circumscribing  inflammation.  This  evidence  of  nature's 
resistance  affords  occasion  and  assistance  to  the  surgeon. 

Those  peritonitides  developing  in  the  regions  of  the  gall-blad- 
der, appendix,  and  Fallopian  tubes  are  usually  favorable  instances 
for  localization,  unless  the  causal  disease  is  ulcerative  or  gan- 
grenous in  character. 
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Perforation-peritonitis,  wherever  originating,  so  overwhelms 
the  peritoneum  with  microorganisms  and  is  attended  by  such 
favorable  conditions  for  culture,  that  the  usual  and  expected  be- 
havior is  general  diffusion  with  pronounced  systemic  poisoning; 
yet  even  in  peritonitis  arising  from  this  cause  clinical  experience 
teaches  that  when  the  appendix  is  the  seat  of  perforation  or 
gangrene  the  resulting  peritonitis,  local  or  general,  is  more  amen- 
able to  treatment  than  that  from  intestinal  perforation.  An 
acute  peritonitis  originating  from  virulent  infection  of  the  gall- 
bladder may  rest  within  limitations  for  a  short  time,  but  the  con- 
stant supply  of  infected  bile  precludes  any  hope  of  permanent 
localization. 

When  general  peritonitis  of  the  progressive  fibrino-purulent 
character  develops  somewhat  gradually,  the  prognosis  is  not  alto- 
gether bad ;  a  fatal  prognosis  based  upon  the  quantity  of  pus  and 
its  apparent  general  distribution  is  often  proved  erroneous.  In 
such  cases  the  ultimate  issue  largely  depends  upon  our  ability  to 
reach  the  cause  and  upon  the  choice  of  the  proper  technic  in 
caring  for  and  disposing  of  the  efifects  of  the  inflammation. 

If  we  restrict  diffuse  septic  peritonitis  to  the  class  of  cases 
designated  in  this  article,  medicinally  treated  they  are  all  fatal; 
a  sweeping  statement  which  does  not  apply  to  the  milder  grades 
of  inflammation  apparently  general  yet  attended  by  pus-forma- 
tion. Nature  may,  by  spontaneous  evacuation,  rescue  the  patient; 
such  a  forlorn  hope,  though,  is  better  forgotten  than  remem- 
bered. 

Gushing  thinks  that  gonorrheal  peritonitis  with  extensive  in- 
fection may  yield  to  medical  measures.  Pneumococcus  peri- 
tonitis is  not  so  rapidly  fatal  as  other  forms  attended  by  sup- 
puration. Of  14  cases  of  pneumococcus  peritonitis  collected  by 
Brun  II  recovered,  one,  without  intervention,  by  spontaneous  dis- 
charge at  the  umbilicus ;  Cassaet  places  the  operative  mortality  at 
about  20  per  cent. 

Post-operative  peritonitis  developing  within  a  few  days  is  sin- 
gularly fatal. 

The  operative  prognosis  in  localized  peritonitis  depends  upon 
the  seat  of  infection,  the  promptness  with  which  surgical  meas- 
ures are  resorted  to,  the  technic  observed  in  the  operation,  and 
our  ability  to  reach  the  cause. 
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It  is  impossible  to  give  the  operative  prognosis  of  a  diffuse 
septic  peritonitis  until  surgeons  adopt  some  uniform  classifica- 
tion ;  we  cannot  presume  to  deny  that  it  is  curable,  yet  such 
authors  as  Senn,  Treves,  Tietze,  question  that  these  cases  are 
subjects  for  surgical  intervention. 

The  prognosis  in  suppurative  peritonitis  becoming  general  is 
much  influenced  by  the  measures  employed  for  the  removal  of 
the  septic  material  and  provision  for  drainage. 

Contraindications  to  Operation. — .A.n  established  acute  peri- 
tonitis is  a  surgical  affection,  yet  this  axiom  does  not  imply  that 
the  propounders  of  it  authorize  immediate  intervention  regard- 
less of  condition.  In  acute  localized  peritonitis  which  is  evi- 
dently waning,  operation  should  be  watchfully  deferred ;  func- 
tional recoven,'  may  render  operation  unnecessary ;  or,  as  in 
chronic  appendicitis,  with  the  subsidence  of  inflammation,  opera- 
tion may  be  undertaken  under  more  favorable  local  and  general 
conditions.  Should  a  circumscribed  abscess  form,  the  adhesions 
are  more  protective  than  any  means  at  the  surgeon's  command, 
and  their  mere  presence  signifies  bacterial  impotency,  a  com- 
paratively safe  field  in  which  to  work.  Patients  suffering  from 
perforation  may  evidence  such  a  degree  of  shock  as  to  restrain 
any  prudent  operator;  if  there  is  no  reactionary  response,  opera- 
tion will  only  hasten  the  end.  Complicating  conditions  may  in 
themselves  be  sufficiently  grave  to  cause  death,  and  their  pres- 
ence may  contraindicate  any  attempt  to  relieve  the  peritonitis. 

SuRGic.\L  IxDic.\TiONS. — In  localized  peritonitis  the  surgical  in- 
dications are  to  remove  the  cause,  remove  the  effects,  and  if 
demanded,  provide  for  drainage.  Under  the  diseases  of  the  sev- 
eral viscera  the  indications  in  each  are  given.  All  forms  of  gen- 
eral peritonitis,  excluding  possibly  those  cases  of  chronic  serous 
peritonitis  in  children,  should  be  operatively  treated.  This  does 
not  mean  that  there  is  naught  else  to  do.  From  the  first  and 
throughout  we  have  to  contend  with  a  poison  already  in  circu- 
lation, which  is  paralyzing  the  centers  of  respiration  and  circula- 
tion and  inhibiting  the  organs  of  elimination ;  to  overcome  which 
intravenous  infusion  of  normal  saline  solution,  alcohol,  strychnia, 
and  rectal  alimentation,  are  the  remedies  immediately  demanded. 

In  perforation-peritonitis  widespread  infection  quickly  follows, 
and   when    diffuse   septic   peritonitis    develops,    if   operation   is 
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delayed  longer  than  twelve  or  eighteen  hours,  it  is  utterly  hope- 
less. By  abdominal  section  there  are  several  objects  to  be  at- 
tained :  evacuation  of  the  products  of  inflammation,  the  removal 
of  the  cause  if  possible,  provision  for  drainage,  the  relief  of  the 
meteorism.  The  aim  and  purpose  of  these  local  procedures  are 
to  lessen  the  supply  of  septic  material,  to  provide  for  its  removal, 
to  favor  its  elimination,  and  to  restore  peristalsis. 

When  the  cause  can  be  found,  as  in  a  gangrenous  gall-bladder 
or  perforated  intestine,  much  has  been  accomplished.  If  the 
accumulation  of  inflammatory  exudate  is  great,  be  it  serum  or 
pus,  it  should  be  thoroughly  evacuated.  The  method  of  cleans- 
ing the  peritoneum  is  one  which  involves  the  consideration  of 
the  questions  of  irrigation,  sponging,  and  drainage.  We  fully 
appreciate  that  it  is  not  with  us  to  settle  any  of  these  questions, 
yet  the  author's  experience  inclines  him  to  irrigate  for  the  re- 
moval of  all  aseptic  material ;  but  in  dealing  with  a  septic  focus, 
irrigation  for  many  reasons  is  harmful.  Martin  and  his 
followers  irrigate  the  cavity  thoroughly ;  Mikulicz  wipes  out 
and  drains  after  his  method ;  French  surgeons  do  not  usually 
irrigate ;  Kelly,  and  Robb  are  strong  advocates  of  irrigation ; 
Clark,  who  has  given  this  subject  especial  consideration, 
claims  that  in  local  peritonitis  with  suppuration,  in  which  there 
is  a  minimum  amount  of  infection,  it  is  better  to  distribute  it  at 
once  by  irrigation  before  the  microorganisms  undergo  manifold 
sporulation.  It  is  not  proved  that  this  method  gives  better  re- 
sults than  a  technic  guarding  against  dissemination.  We  should 
barricade  the  involved  areas  while  with  gentle  sponging  we 
cleanse  the  peritoneum.  Great  thoroughness  should  be  employed 
in  releasing  all  circumscribed  collections.  If  the  infection  is 
general  or  apparently  so,  the  most  expeditious  mode  of  cleansing 
is  thorough  irrigation,  coupled  if  need  be  with  sponging.  Fin- 
ney's method,  which  involves  evisceration  and  wiping  of  all 
inflamed  surfaces,  in  his  hands  has  proved  successful,  yet  shock 
from  it  is  very  great.  In  such  cases,  it  is  possible  that  continuous 
post-operative  irrigation  will  become  the  most  efficient  mode  of 
treatment.  Laplace  successfully  treated  a  case  of  acute  general 
peritonitis  by  irrigation  every  fifteen  minutes  for  seventy-two 
hours,  using  each  time  ten  pints  of  normal  saline  solution.     In 
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general  peritonitis  efforts  to  remove  flakes  of  fibrin,  which  so 
closely  adhere  to  peritoneal  surfaces,  produce  great  shock  and 
favors  renewed  infection.  In  any  case  of  progressive  fibrino- 
purulent  peritonitis  which  appears  to  be  general,  we  must  bear 
in  mind  that  there  are  areas  of  the  peritoneum  that  may  not  be 
involved.  In  such  cases  general  irrigation  carries  the  infection 
into  these  healthy  fields,  and  while  it  dilutes  it,  its  absorption 
is  facilitated  and  the  system  is  illy  prepared  for  the  additional 
supply. 

The  question  of  drainage  in  localized  infections  is  largely  one 
that  the  operator  must  decide  for  himself.  The  more  thorough 
his  work,  the  less  the  need  for  drainage.  In  appendiceal  and  pel- 
vic work  drainage  is  too  constantly  applied.  When  for  any 
reason  all  the  diseased  structure  cannot  be  removed,  or  if  we 
are  fearful  of  the  integrity  of  a  hollow  viscus,  light  gauze  packing 
acts  as  a  drain  and  favors  "  sequestration."  In  general  peritoni- 
tis we  should  always  drain — multiple  drainage  through  loins  and 
pelvis. 

Notwithstanding  the  theory  of  Muscatello  of  the  intra-peri- 
toneal  currents,  fluids  do  accumulate  in  the  dependent  portions 
of  the  abdomen,  and  Fowler's  postural  treatment  of  peritonitis 
is  of  practical  value. 

In  the  pathology  and  symptom atologj-  we  have  dwelt  upon  the 
state  of  distention  consequent  upon  intestinal  paresis :  in  general 
peritonitis,  especially  the  diffuse  septic  variety,  this  is  a  feature 
imperatively  demanding  treatment.  Enterotomy  is  of  limited 
value ;  only  partial  escape  of  gases  and  feces  occurs  through  one 
incision ;  it  is  better  to  empty  through  several  incisions  than  to 
close  an  abdomen  over  full  and  distended  intestines.  Whether 
enterotomy  is  done  or  not,  McCosh  recommends  introducing  into 
the  intestines  a  solution  of  the  sulphate  of  magnesium.  Personal 
experience  teaches  the  author  the  value  of  this  treatment. 
Bowel-movements  frequently  follow  within  a  few  hours,  long 
before  we  could  safely  administer  purgatives  by  the  stomach. 

When  irrigation  is  emplo)-ed  the  abdomen  should  be  left  full 
of  saline  solution.  It  relieves  shock,  allays  thirst,  and  prevents 
post-operative  adhesions. 
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TUBERCULOUS  PERITONITIS. 

Definition. — A  specific  inflammation  of  the  peritoneum  excited 
by  the  bacillus  tuberculosis. 

Frequency. — Konig  from  post-mortem  examinations  concludes 
that  tubercular  deposits  are  found  in  about  5  per  cent,  of  all 
autopsies.  In  tuberculous  subjects  there  is  peritoneal  involve- 
ment in  20  per  cent,  of  cases  (Wothen)  ;  according  to  Borschke 
it  is  something  less  than  16  per  cent.  Of  the  107  cases  of  tuber- 
culous peritonitis  in  Konig's  table,  99  had  coexisting  phthisis. 
In  practically  all  cases  a  primary  focus  is  found. 

Etiology. —  Age:  It  is  most  frequently  met  with  clinically 
between  the  ages  of  twenty  and  forty  years,  yet  there  are  no 
limitations  of  age.  In  1892  Hartmann  and  Aldibert  collected  18 
cases  bacteriologically  proved  in  children.  Kissell  says  that  it 
is  far  more  common  in  children  than  is  supposed.  Holt  asserts 
that  the  peritoneum  is  quite  frequently  the  seat  of  tuberculous 
inflammation  in  early  life ;  7  of  his  56  cases  were  under  3  years 
of  age.  In  883  collected  autopsies  upon  tuberculous  children 
Biedert  found  the  peritoneum  involved  in  18.3  per  cent.,  parallel- 
ing in  frequency  its  occurrence  in  adults. 

Sex:  Statistics  taken  from  operations  show  that  tuberculous 
peritonitis  occurs  twice  as  frequently  in  women  as  in  men.  Au- 
topsical  findings  would  indicate  that  it  is  more  common  in  males. 
Cheyne  has  alluded  to  this  discord.  As  both  sexes  are  equally 
exposed  to  infection,  there  is  no  physical  reason  why  it  should 
show  a  predilection  for  one  sex  over  the  other.  It  is  found  at 
operation  in  women  more  frequently,  since  more  of  that  sex  are 
laparotomized. 

Malnutrition,  exanthemata,  pertussis,  and  intestinal  catarrh  are 
said  to  affect  the  incidence  of  peritoneal  tuberculosis.  Kelly 
regards  parturition  as  predisposing  to  it.  Hepatic  cirrhosis, 
alcoholism,  and  tuberculous  peritonitis  are  concomitant  phe- 
nomena without  an  established  sequence. 

The  neoplastic  formation  upon  the  peritoneum,  the  tubercle,  is 
here,  as  elsewhere,  immediately  and  solely  due  to  a  localization 
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of  the  bacillus  tuberculosis.  The  bacillus  tuberculosis  reaches 
the  peritoneum  from  a  primary  focus,  usually,  by  the  blood  or 
lymphatics ;  occasionally,  this  serous  membrane  is  directly  in- 
fected by  the  escape  into  it  of  tubercular  matter.  Acute  miliary 
tuberculosis  with  its  wide  dissemination  along  the  courses  of 
blood-vessels  indicates  a  hematogenous  origin ;  such  patients 
are  the  subjects  of  general  tuberculous  infection.  Peritoneal 
tuberculosis  is  commonlj^  secondary  to  primary  thoracic  lesions 
in  the  lungs,  pleurae,  or  lymphatic  glands ;  Merkel  calls  attention 
to  the  frequency  with  which  the  primary  focus  is  in  the  glands  at 
the  bifurcation  of  the  trachea.  The  route  of  infection  is  prob- 
ably by  lymphatics.  Infection  of  the  peritoneum  from  the  thorax 
through  the  diaphragm  may  occur  by  continuity  or  by  ulceration. 
Tuberculosis  of  intestinal  origin  occasionally  occurs  from  ulcera- 
tive lesions  in  the  intestinal  mucous  membrane ;  or  as  Allchin 
asserts,  infection  may  take  place  without  any  recognizable  atrium. 
In  such  cases  the  virus  reaches  the  mesenteric  glands,  subse- 
quentl}^  involving  the  peritoneum.  Osier  considers  tuberculous 
peritonitis  in  women  a  common  sequence  of  tuberculous  salpin- 
gitis. Upon  the  other  hand,  Williams  asserts  that  tuberculosis 
of  the  Fallopian  tubes  is  far  more  frequently  the  result  than  the 
cause  of  peritoneal  tuberculosis.  That  infection  from  without 
through  the  genitals  is  a  common  mode  of  invasion  seems  estab- 
lished. In  men  genital  tuberculosis  is  rarely  primary.  The 
etiology  of  the  associate  genital  and  peritoneal  tuberculosis  in 
the  male  is  often  a  perplexing  problem  to  solve. 

Pathology. — The  deposition  of  a  peritoneal  tubercle  excites  a 
cellular  activity  reactionary  or  defensive  in  character,  which  con- 
stitutes in  part  the  phenomenon  of  tuberculous  peritonitis.  Each 
tubercle  is  surrounded  by  a  zone  of  new-formed  cells,  which  show 
a  tendency  to  form  a  false  membrane.  This  zone  is  usually 
marked  by  an  area  of  hyperemia  with  strong  disposition  to 
hemorrhage,  in  which  setting  the  minute  nodule  is  found.  Often 
there  is  macroscopically  no  surrounding  inflammation. 

In  local  infections  the  area  involved  may  be  very  limited,  or 
discrete  tubercular  nodules  may  appear  over  a  greater  or  lesser 
surface.  The  most  common  sites  of  local  infection  are  the  pelvic 
peritoneum,  appendiceal  region,  under  surface  of  the  diaphragm, 
and  hernial  sacs.     In  general  miliary  tuberculosis  there  is  wide 
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dissemination  of  the  tubercular  deposits  over  the  visceral  and 
parietal  peritoneum. 

In  conjunction  vi^ith  the  deposit  of  tubercular  matter  in  the 
peritoneum  there  occurs  a  serous  exudation ;  in  acute  cases  it  is 
often  hemorrhagic.  Peritonitis,  whether  common  or  of  this 
specific  form,  has  as  an  essential  part  of  its  pathological  process 
lymphangitis,  with  consequent  lymph-thrombosis.  The  serous 
exudate  is  great  or  small  as  expressive  of  the  acuteness  and  ex- 
tensiveness  of  the  lymphatic  obstruction ;  hence  in  those  cases 
of  acute  miliary  tuberculosis  general  to  the  peritoneum,  copious 
and  unconfined  serous  effusion  occurs.  In  the  subacute  forms 
the  absorptive  function  of  the  peritoneum  is  only  gradually  lost ; 
and  while  the  exudate  may  be  ultimately  as  great,  it  is  more 
gradual  in  accumulation  and  often  associated  with  plastic  adhe- 
sions, confining  the  fluid  effusion  to  the  area  involved. 

In  chronic  peritonitis  the  changes  that  occur  must  be  consid- 
ered as  anatomical  evolutions  in  the  life-history  of  the  tubercular 
granulation.  The  separate  tubercles  are  solid  and  are  sur- 
rounded by  a  pigmented  area.  As  tuberculous  peritonitis  is  a 
secondary  infection,  the  attenuated  germ  begets  a  fibrinous  in- 
flammation ;  and  this  is  the  striking  feature  of  peritoneal  tuber- 
culosis, the  tendency  to  fibrosis  with  sequestration  and  absorp- 
tion of  the  tubercle ;  but  should  degeneration  occur,  that  is, 
caseation  of  the  granulation-tissue,  masses  of  soft,  cheesy  con- 
sistency are  formed,  and  with  multiple  infection  there  is  puri- 
form  degeneration. 

In  the  acute  forms  of  tuberculous  infection  the  peritoneum 
loses  its  pearly  luster;  it  is  red,  granular,  thickened,  and  hemor- 
rhagic. With  general  involvement  there  is  rapid  accumulation 
of  fluid  and  great  distention. 

In  subacute  cases  with  mild  and  progressive  infection  there 
is  displacement  and  anchorage  of  viscera,  welding  of  opposing 
peritoneal  surfaces,  and  effacement  of  visceral  outlines ;  the  walls 
of  the  viscera  are  thickened  and  friable.  The  normal  peritoneal 
pockets  may  be  effaced,  or  else  distended  with  efifusion.  Be- 
tween the  coils  of  intestines,  viscera  and  parietes,  in  the  recesses 
formed  by  false  adhesions,  loculi  containing  exudates  are  found. 
The  mesentery  is  thickened,  and,  contracting,  displaces  the  intes- 
tines.    The  omentum,   infiltrated  with  tubercles,   contracts  and 
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rolls  into  a  mass  which  lies  athwart  the  abdomen ;  or  else  from 
acquired  adhesions  acting  as  a  partition,  it  may  exclude  the  in- 
fected area.  The  fibrous  formation,  a  stage  in  process  of  peri- 
toneal tuberculosis,  may  be  accompanied  by  effusion ;  or  in  other 
cases  the  peritoneum  may  be  quite  dry.  Caseation  is  always 
attended  by  fibrinous  deposit.  In  children  especially,  the  parietal 
peritoneum  becomes  very  thick  and  resisting — leather-like.  Me- 
senteric glands  may  be  enlarged  but  not  necessarily  caseous. 
Thoracic  glands  and  pleurae  most  constantly  show  the  tubercular 
changes.     Tuberculous  pericarditis  is  unusual. 

The  morbid  changes  are  determined  by  the  mode  of  infection, 
the  virulence  of  the  poison,  the  individual's  resistance,  and  fre- 
quentl)'  by  the  occurrence  of  a  mixed  infection  of  intestinal 
origin.  If  we  bear  in  mind  that  the  morbid  changes  are  incident 
to  an  infection  which  may  reach  the  peritoneum  in  any  part  of 
its  wide  area  and  in  varying  potency  at  different  times,  it  will 
necessarily  appear  that  the  picture  presented  will  not  be  uniform. 
An  abdomen  may  reveal  an  area  of  recent  invasion  with  discrete 
or  confluent  tubercular  granulations,  concealed  by  an  encapsu- 
lated serous  or  sero-sanguineous  effusion ;  in  another  part  the 
tubercles  are  engulfed  in  the  fibrous  changes  consequent  upon 
the  adhesive  inflammation ;  and  still  elsewhere,  at  the  seat  of 
invasion  and  oldest  infection,  caseation  with  ulceration  may  be 
going  on.  A  pathological  classification  offered  by  Aldibert  and 
generally  accepted  by  authors,  based  upon  the  conspicuous  or 
prevailing  feature,  comprises  the  ascitic,  fibrous,  and  ulcerous 
varieties.  Aldibert  makes  many  unnecessary  subdivisions  of 
these  heads.  Caille,  and  after  him  many  others,  confuse  this 
simple  pathological  classification  with  a  clinical  variety  styled 
tubercular  peritoneal  tumors.  Every  phase  of  tuberculous  peri- 
tonitis may  very  properly  fall  under  the  three  heads. 

I.  Ascitic:  In  acute  miliary  tuberculosis  there  is  a  wide-spread 
deposition  of  tubercles  over  the  peritoneum,  accompanied  by  an 
abundant  serous  or  sero-sanguineous  exudate.  These  patients 
are  succumbing  to  general  tuberculosis,  and  are  not  subjects  for 
operative  consideration.  In  the  less  acute  or  chronic  invasion 
there  is  a  copious  fluid  exudate  rich  in  albumin,  transparent, 
brown  or  red  from  admixture  of  blood,  or  turbid  with  fibrin, 
exceptionally  purulent,  and  of  high  specific  gravity.     It  may  be 


TUBERCULOUS    PERITONITIS.  59 

tinconfined  or  limited  to  areas  by  adhesions.  In  the  most  chronic 
cases  encapsulated  effusions,  one  or  many,  are  generally  found. 
The  prevailing  feature  in  these  ascitic  cases  is  the  abundant 
effusion,  the  absence  of  strongly  organized  adhesions,  and  the 
conspicuous  appearance  of  the  tubercular  nodules. 

2.  Fibrous :  The  inflammation  excited  by  the  bacillus  tubercu- 
losis may  be  adhesive  from  the  first,  or  the  more  acute  forms 
may  become  fibrous.  In  advanced  cases  the  tubercular  nodules 
have  disappeared  or  are  concealed  by  the  new  connective-tissue 
formation.  The  intestines  are  displaced  and  anchored ;  broad 
bands  of  adhesions  unite  the  adjacent  coils ;  other  parts  of  the 
intestinal  peritoneum,  more  acutely  affected,  may  be  red  and 
covered  with  more  or  less  closely  adherent  flakes  of  yellow  fibrin. 
All  visceral  outlines  are  obscured ;  and  the  abdominal  organs 
have  the  appearance  of  plaster  casts.  The  parietal  and  visceral 
layers  of  the  peritoneum  are  thickened  and  leather-like ;  the 
normal  peritoneal  pockets  are  effaced ;  the  omentum,  abnormally 
attached,  is  stretched  into  a  coil  or  roll,  or  else  thickened,  friable, 
and  contracted  upon  itself ;  it  lies  as  a  hard  tumor  across  the 
tipper  part  of  the  abdomen ;  the  mesentery,  perhaps  enclosing 
■cheesy  glands,  is  contracted  and  shortened,  frequently  drawing 
the  intestines  to  the  right ;  there  may  be  no  fluid  whatever,  but 
these  dry  adhesions  practically  obliterate  the  peritoneal  cavity ; 
■or  else  encapsulated  effusions,  either  serous  or  purulent,  with 
massive  fibrinous  adhesions  and  agglutinated  omentum  and  in- 
testines, may  form  one  or  multiple  tumors  distinctly  palpable  and 
confusingly  misleading  in  diagnosis.  The  nodules  formed  by 
connective  tissue  and  degenerating  tubercles  are  very  large,  and 
sornetimes  appear  as  pendulous  tumors  two  centimeters  in  diam- 
eter (MacCallum).  In  these  extreme  cases  of  fibrosis  all  effusion 
has  disappeared,  and  it  seems  as  though  nature  is  attempting 
obliteration  of  the  peritoneal  sac.  In  some  instances  the  fibrous 
tissue  appears  to  spring  exclusively  from  the  mesentery;  in  a 
recent  case  the  author  found  cheesy  degeneration  of  mesenteric 
glands  making  a  mass  larger  than  one's  fist,  and  from  this  as  a 
center,  broad  bands  of  fibrous  tissue  enclosing  cheesy  matter 
radiated  in  different  directions,  around,  under,  and  over  which 
the  intestines  were  almost  hopelessly  entangled. 
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3.  Ulcerous:  A  caseating  tubercle,  from  its  tendency  to  de- 
stroy by  ulceration  the  walls  of  the  intestines,  producing  sup- 
puration and  fistulas,  gives  rise  to  the  ulcerous  form  of  tubercu- 
lous peritonitis.  By  caseous  changes  in  the  urachus,  or  by  adhe- 
sions of  a  suppurating  area  to  the  anterior  parietes,  edema  and 
inflammation  of  the  abdominal  wall  is  noticed,  and  occasionally 
a  purulent  or  fecal  discharge  from  the  umbilicus  appears. 

Caseation  may  occur  in  an  abdomen  in  which  there  are  areas 
of  fresh  tubercles.  In  others  there  is  a  curious  medley  of  ascitic, 
fibrous,  and  suppurative  peritonitis.  This,  as  all  other  forms, 
may  be  local  or  general  to  the  peritoneum.  The  fibrous  tissue, 
of  every  degree  of  density  and  thickness,  is  a  constant  morbid 
change  accompanying  the  caseation.  \\'hile  it  is  no  longer  denied 
that  the  tubercle-bacilli  are  possessed  of  pyogenic  properties,  yet 
when  there  are  puriform  accumulations  mixed  infection  is  fre- 
quently found. 

Ulceration  of  the  intestinal  mucous  membrane  accompanies 
the  acute  forms  of  miliary  tuberculosis ;  it  is  not  often  found  in 
the  more  chronic  types  of  tuberculous  peritonitis.  Glandular 
enlargement  and  caseation  of  the  thoracic,  mesenteric,  and  retro- 
peritoneal glands,  especially  the  retro-peritoneal  pelvic  glands, 
pleurisy,  and  pulmonary  phthisis,  latent  or  active,  are  common 
post-mortem  findings. 

Symptoms. — History:  A  patient,  the  subject  of  tuberculous 
peritonitis,  is  frequently  a  descendant  of  tuberculous  parentage. 
We  are  often  able  to  establish  some  causal  relation  between  the 
peritoneal  eruption  and  some  recent  illness ;  pleurisy,  pneumonia, 
inflammation  of  the  internal  genitalia,  and  in  children  the  exan- 
themata, appear  to  render  them  susceptible  to  the  invasion  of 
the  bacillus  tuberculosis.  Obscure  abdominal  pains,  digestive 
disorders,  anorexia,  diarrhea  or  constipation,  irregular  fever,  and 
progressive  loss  of  weight,  are  symptoms  of  established  impor- 
tance. But  we  are  so  frequently  confronted  with  peritoneal 
tuberculosis  in  individuals  of  robust  health  that  too  much  conse- 
quence must  not  be  attached  to  the  history  and  previous  condi- 
tion. Abdominal  operations  have  shown  that  peritoneal  tuber- 
culosis may  be  very  latent.  On  the  other  hand,  the  onset  may 
appear  suddenly  and  violently,  and  be  marked  with  such  acute 
symptoms  as  to  be  mistaken  for  ileus  or  appendicitis.     In  other 
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cases,  especially  in  acute  miliary  tuberculosis,  the  febrile  symp- 
toms, gradually  intensifying,  may  simulate  typhoid  fever ;  Osier 
repeatedly  refers  to  this  common  error. 

Associate  Lesions:  If  it  is  correctly  held  that  tuberculous  peri- 
tonitis is  a  secondary  affection,  a  great  aid  to  its  diagnosis  is  the 
detection  of  the  primary  focus.  No  examination  is  complete  that 
fails  to  take  in  review  the  entire  patient,  directing  especial  care 
to  the  investigation  of  the  lungs,  pleuras,  genitals,  rectum,  and 
colon.  A  preexisting,  concomitant,  or  secondary  pleurisy  con- 
tributes greatly  to  the  value  of  other  signs. 

Temperature  and  Pulse:  There  is  no  characteristic  tempera- 
ture-chart in  tuberculous  peritonitis,  nor  can  there  be  positive 
assertions  made  that  the  temperature  is  indicative  of  the  stage 
and  behavior  of  the  disease.  An  acute  disseminated  peritoneal 
tuberculosis,  suddenly  appearing  in  one  of  robust  health,  may 
terminate  within  three  weeks,  and  persistently  low  or  subnormal 
temperature  mark  the  whole  course  of  the  disease  (Halstead). 
A  suppurative  condition  with  large  collections  of  encapsulated 
purulent  matter  is  not  necessarily  attended  by  fluctuating  tem- 
perature. Osier  calls  especial  attention  to  subnormal  tempera- 
ture in  the  chronic  forms  of  tuberculous  peritonitis.  Persistent 
temperature  with  evening  exacerbations  is  usually  noted  in  the 
acute  and  subacute  forms  of  the  ascitic  variety.  As  the  con- 
dition becomes  more  chronic  the  temperature  declines.  With 
caseation,  especially  when  there  are  purulent  accumulations,  fluc- 
tuating temperature  and  sweats  are  usual.  When  the  deposit  is 
restricted  to  the  pelvis  by  adhesions  there  is  often  an  absence  of 
pyrexia. 

The  pulse  is  influenced  by  the  general  toxicity,  the  degree  of 
marasmus,  the  amount  of  distention,  and  the  acuteness  of  the 
course  of  the  disease. 

Digestive  Disturbances:  The  onset,  especially  in  children,  may 
be  attended  by  vomiting,  and  this  symptom  may  become  so  con- 
spicuous in  individuals  of  any  age  that,  when  coupled  with  the 
phenomena  of  distention  and  abdominal  pain,  we  may  wholly 
misinterpret  its  cause.  In  gradual  infections  there  is  loss  of 
appetite.  The  bowels  may  be  constipated,  or  diarrhea  may  be 
present.  A  mucous  diarrhea  is  frequently  due  to  intestinal  ulcer- 
ation, and  suggests  an  active  process  in  parts  other  than  the  peri- 
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toneiim.  In  chronic  fibrous  peritonitis  constipation  is  the 
prevailing  condition.  In  these  cases  prolonged  constipation,  re- 
lieved by  a  spontaneous  diarrhea,  the  progressive  wasting,  and 
the  presence  of  a  tumor  suggest  intestinal  carcinoma. 

Pain:  In  very  acute  cases  the  onset  may  be  marked  by  violent 
pain.  In  fibrous  peritonitis,  pain,  colicky  in  character  and  often 
severe,  is  due  to  the  fixation  and  constriction  of  the  intestines, 
requiring  exaggerated  peristalsis.  In  the  ascitic  and  complex 
forms  in  which  there  is  great  distention,  local  or  general,  actual 
pain  is  not  so  pronounced,  but  there  is  great  discomfort  and 
abdominal  heaviness,  loin  and  sacral  pains.  Kelly  emphasizes 
the  value  of  pain  on  urination  in  women  as  a  symptom  of  peri- 
toneal tuberculosis.  Pain  is  often  caused  by  intestinal  distention 
and  relieved  by  free  purgation.  Respiration  is  often  restrained 
because  of  pain  on  movement  of  the  diaphragm  and  by  reason 
of  the  associate  pleurisy. 

Menstrual  Disturbances:  In  the  early  stage  of  tubal  tubercu- 
losis dj'smenorrhea  and  metrorrhagia  are  common  symptoms. 
With  the  progress  of  the  disease  and  decline  in  the  general  health 
amenorrhea  supervenes. 

Physical  Signs. — Inspection:  The  general  appearance  of  the 
patient  may  in  itself  be  suggestive.  The  entire  integumentary 
surface  may  be  pigmented,  probably  due  to  pressure  upon  the 
adrenals  by  enlarged  mesenteric  glands ;  this  symptom  of  pig- 
mentation has  been  noticed  without  tuberculous  involvement  of 
the  adrenals.  In  alcoholics  with  hepatic  cirrhosis  jaundice  may 
be  noticeable.  In  very  acute  cases  ecchymoses  and  petechial 
spots  have  been  observed.  In  the  forms  accompanied  by  effu- 
sion the  abdomen  is  distended,  usually  symmetrically  so  in  the 
more  acute  cases ;  irregularly  enlarged  when  there  is  sacculation 
or  localized  infection.  If  there  is  great  distention  accompanied 
by  emaciation  the  surface  veins  of  the  abdomen  may  be  very 
conspicuous.  The  umbilicus  is  pouting;  when  suppuration  is 
present  there  is  an  area  of  redness  and  edema  surrounding  it, 
and  occasionally  a  discharge  from  it,  serous,  purulent,  or  fecal — 
this  sign  is  regarded  as  pathognomonic.  In  cecal  and  appen- 
diceal tuberculosis  the  distention  is  confined  to  that  region.  In 
chronic  tuberculous  conditions  the  abdominal  distention  is  often 
due  to  tympany  and  is  variable.     In  fibrous  peritonitis  the  abdo- 
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men  may  be  retracted,  especially  in  its  lower  zone ;  and  when 
partial  intestinal  occlusion  occurs  the  exaggerated  peristalsis  is 
evidenced  in  visible  patterns.  The  lower  extremities  in  the  lat- 
ter stages  become  edematous ;  the  swelling  may  be  due  directly 
to  pressure  from  massive  mesenteric  tuberculosis. 

Palpation:  An  acute  infection  with  disseminated  peritoneal 
tubercles  is  with  rare  exceptions  attended  by  great  effusion.  The 
belly  is  smooth,  elastic,  fluctuant ;  the  resistance  is  generally 
greater  on  the  left  side.  In  the  more  chronic  cases  the  effusion 
has  either  disappeared  or  has  never  been  a  conspicuous  feature ; 
or  if  present  it  is  encapsulated,  yielding  under  palpation  areas  of 
unequal  resistance  with  circumscribed  elasticity  or  fluctuation. 
The  boundaries  of  these  circumscribed  collections  of  fluid  are 
irregular,  ill-defined,  and  often  incomplete ;  the  fibrous  adhesions 
uniting  the  intestines,  omentum,  parietes,  and  viscera  form  the 
limiting  walls.  The  conspicuousness  of  the  swelling  and  its  pal- 
pability are  conditioned  largely  upon  the  degree  of  tympany. 
In  the  most  chronic  forms,  caseous  and  fibrous,  irregular  doughy 
tumors  may  be  felt  in  any  portion  of  the  abdomen.  The 
omentum,  contracted,  thickened,  and  infiltrated,  forms  one 
of  the  most  characteristic  signs  in  tuberculous  peritonitis. 
The  massing  of  intestines  in  dense  bundles  of  fibrous 
tissue,  the  whole  enclosing  serous,  caseous,  or  purulent  mat- 
ter, may  form  single  or  multiple  tumors  in  any  portion  of  the 
abdomen.  In  a  recent  case  of  dry  fibrous  peritonitis  a  tumor 
as  large  as  an  orange,  visible  and  palpable,  was  due  to  caseous 
mesenteric  glands.  In  children  especially,  the  abdomen  is  tender 
in  the  acute  forms.  In  all  individuals  tenderness,  inconstant  in 
location,  may  occur  with  recrudescence  or  from  intestinal  com- 
plications. In  the  fibrous  stage  there  is  often  an  insensitive  con- 
dition of  the  abdomen.  Pain  may  not  be  elicited  in  patients  with 
tuberculous  peritonitis  by  firm  and  deep  pressure,  but  upon 
withdrawal  of  the  hand  and  sudden  expansion  of  the  abdomen 
children  will  cry  out  with  pain.  In  thin  subjects,  especially  in 
children,  the  thickened  and  stiff  parietal  peritoneum  may  be  rec- 
ognized by  rolling  it  between  the  palpating  fingers.  Crepitus 
may  be  both  felt  and  heard  in  the  fibrous  variety.  Gurgling  sen- 
sations, due  to  intestinal  stenosis  or  to  shifting  effusion,  are  more 
common.     While  fluctuation  is  common  in  the  acute  forms,  it  is 
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not  elicited  when  the  disease  pursues  a  more  chronic  course, 
either  because  of  the  absence  of  effusion  or  because  of  its  locu- 
lated  state.  With  suppuration  there  is  edema,  a  doughy  resis- 
tance, and  increased  tenderness  of  the  parietes,  most  usually 
found  in  the  umbilical  region. 

Vaginal  examination,  especially  when  the  infection  proceeds 
from  this  quarter,  reveals  a  fixed  uterus,  a  resisting  indurated 
vault,  the  appendages  cannot  be  easily  outlined,  and  nodular, 
sensitive  masses  are  felt.  In  males  rectal  examination  may  show 
pelvic  glandular  infiltration  with  great  sensitiveness.  Any 
tumor  below  the  umbilicus  can,  by  combined  rectal  and  abdom- 
inal palpation,  be  explored,  and  its  density  and  thickness  esti- 
mated. 

In  hernial  tuberculosis  the  empty  sac  is  thickened,  resisting, 
and  irregular;  it  refills  quickly  after  emptying  and  there  is  no 
gurgling  on  taxis  (Andrews).  The  spleen  is  palpably  enlarged. 
Percussion:  In  the  ascitic  variety  the  difference  in  the  percus- 
sion-note, obtained  respectively  upon  the  left  and  right  sides,  is 
significant ;  a  gradually  increasing  dulness  as  we  percuss  from 
right  to  left  is  not  pathognomonic  but  quite  significant ;  the  ra- 
tional explanation  is  that  the  contracting  mesentery  draws  the 
intestines  to  the  right.  Areas  of  percussion-dulness  may  be 
found  at  the  seat  of  any  limited  infection.  It  is  in  the  chronic 
caseous  variety  with  tumor-formation  that  we  find  percussion 
most  valuable.  These  tumors  are  cakes ;  when  composed  of 
matted  lymph,  omentum,  and  intestines,  sacculating  ascites  or 
pus,  they  are  usually  superficial  and  rest  in  apposition  to  the 
parietes.  If  operation  is  contemplated  it  is  important  to  distin- 
guish them  from  cheesy  glands,  which  underlie  the  intestines  and 
produce  palpable  tumors,  tympanitic  upon  percussion.  It  must 
be  borne  in  mind  that  the  physical  characteristics  of  intra-peri- 
toneal  tubercular  tumors  are  susceptible  of  sudden  changes. 

Exploratory  Incision:  All  symptoms  and  signs  may  be  incon- 
clusive, and  diagnosis  will  be  made  only  by  an  operative  expos- 
ure. The  macroscopical  picture  is  generally  definite,  and  is  con- 
firmed by  microscopical  demonstration.  In  the  ascitic  form  and 
in  the  advanced  suppurative  cases  tubercle-bacilli  may  not  be 
found  in  the  effusion.  Fibrous  tuberculosis  may  be  mistaken  for 
carcinoma  and  papilloma  of  the  peritoneum. 
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Clinical  Types. — The  clinical  course  which  a  tuberculous  peri- 
tonitis pursues  is  either  acute,  subacute,  or  chronic,  a  division 
based  not  only  upon  the  duration  but  also  upon  the  symptomatic 
behavior. 

Acute  Tuberculous  Peritonitis:  In  acute  miliary  tuberculosis 
the  peritoneal  eruption  may  be  only  incidental  to  a  more  active 
focus,  or  it  may  constitute  the  predominating  feature.  And 
while  effusion  characterizes  this  pathological  course,  the  rapid 
wasting,  the  hectic  condition,  the  pyrexia,  failing  pulse,  diarrhea, 
and  abdominal  symptoms  may  all  suggest  merely  an  enteric 
fever.  These  cases  are  not  surgical  in  nature  and  concern  us 
only  in  the  differential  diagnosis. 

Subacute  Tuberculous  Peritonitis :  A  more  gradual  onset,  with 
steady  wasting,  slight  pain,  progressive  distention,  localized  or 
general,  subnormal  temperature  with  evening  pyrexia,  moder- 
ately frequent  pulse,  are  symptoms  usually  associated  with  gen- 
eral or  at  least  extensive  tuberculous  infection,  producing  a 
serous  effusion  with  moderate  amount  of  fibrous  formation.  If 
these  cases  pursue  a  more  protracted  course,  pain  becomes  more 
conspicuous,  constipation  pronounced,  localized  areas  of  dul- 
ness  appear,  tumors  are  formed,  tenderness  is  marked,  emacia- 
tion progressive,  while  the  temperature  may  still  be  an  incon- 
spicuous feature.  The  suspected  pathological  state  in  such  cases 
is  a  sero-fibrinous  peritonitis,  with  depositions  of  lymph  and  in- 
testinal adhesions. 

Chronic  Tuberculous  Peritonitis :  Chronic  peritonitis  may  be 
of  the  fibrous  variety,  and  is  exhibited  in  patients  thin  and  gaunt, 
suffering  with  digestive  disorders,  but  not  necessarily  with  dis- 
turbance of  temperature  or  pulse.  The  state  of  marasmus  is  due 
chiefly  to  visceral  displacement  and  functional  inhibition.  Pain, 
however,  may  be  a  persistent  and  distressing  feature.  There  is 
slight  or  no  effusion,  yet  areas  of  dulness,  due  to  fibrous  thick- 
ening and  massing  of  viscera,  may  be  found.  Sudden  tympany, 
and  paroxysmal  pain  and  vomiting,  attributable  to  partial  intes- 
tinal obstruction,  signalize  and  complicate  the  clinical  course. 
Great  emaciation,  fluctuating  temperature,  often  high,  frequent 
and  weak  pulse,  profuse  sweating,  variable  tympany,  local  tu- 
mors, hard  or  elastic,  pain  and  tenderness,  peri-umbilical  edema 
and  redness,  possibly  a  purulent  or  fecal  fistula,  swelling  of  the 
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extremities,  are  sj-mptoms  associated  with  caseous  degeneration 
and  ulceration. 

Differential  Diagnosis. — Appendicitis:  Exceptionally  the  on- 
set of  tuberculous  peritonitis  is  so  peracute,  without  even  the  sug- 
gestion of  a  prodrome,  that  the  stormy  attack  is  mistaken  for 
appendicitis.  Musser  refers  to  such  cases,  one  operated  upon  by 
Keen ;  but  in  this  particular  case  the  diagnosis  was  not  in  fault, 
a  perforating  tubercular  ulcer  of  the  appendix  being  found.  The 
patient  recovered  from  the  operation  to  die  in  two  months  from 
general  tuberculosis.  Brunn  has  twice  mistaken  tuberculous 
peritonitis  for  appendicitis.  Localized  tuberculous  cecitis  and 
appendicitis,  with  caseous  changes,  have  on  two  occasions  led  the 
author  astray. 

Enteric  Fever:  In  the  symptomatology  we  have  referred 
somewhat  in  detail  to  the  differential  confusion  existing  between 
general  miliary  tuberculosis  and  enteric  fever.  This  error  arises 
chiefly  through  imperfect  examination.  In  miliary  tuberculosis 
the  active  pathological  foyer,  in  connection  with  or  remote  from 
the  abdomen,  should  be  discovered.  The  sputa  and  urine  will 
show  the  bacilli  tuberculosis ;  and  in  enteric  fever  Widal's  reac- 
tion may  be  obtained. 

Intestinal  Obstruction:  Lejars  says  that  the  severity  of  the 
onset  may  simulate  intestinal  obstruction.  These  cases  must 
be  very  rare,  indeed.  Fibrous  tuberculosis  may  pursue  a  very 
masked  course,  when  suddenly  the  symptoms  of  obstruction  arise. 
The  error  is  not  one  of  present  condition  but  of  causative  mor- 
bidity, and  is  entirely  pardonable. 

Ovarian  Cyst:  Sacculated  adhesions  resembling  an  ovarian 
cystoma  cause  the  most  common  diagnostic  error.  To  Spencer 
Wells's  error  we  must  acknowledge  our  indebtedness  for  the  dis- 
covery of  the  surgical  treatment  of  peritoneal  tuberculosis.  The 
general  disturbance  that  attends  sacculated  tuberculous  peri- 
tonitis, the  location  of  the  tumor,  which  is  usually  in  the  middle 
zone  of  the  abdomen,  though  it  may  be  in  the  pelvis,  occasionally 
in  the  upper  part ;  the  history  of  the  protracted  illness  and  wast- 
ing, often  antecedent  to  any  abdominal  phenomena ;  and  the 
phj^sical  signs  of  palpation  and  percussion,  are  usually  sufficient 
to  prove  discriminative,  yet  few  surgeons  of  wide  experience  are 
guiltless  of  this  error. 
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Intestinal  and  Peritoneal  Carcinoma:  Tumor-formations  in 
fibrous  and  ulcerous  forms  of  tuberculous  peritonitis,  in  their 
chronic  course,  attendant  general  emaciation,  pigmentation  and 
jaundice,  obstructive  symptoms,  pain  and  tenderness,  simulate 
malignant  neoplasms.  The  history  of  the  illness,  the  presence 
of  complications,  the  fluctuating  fever,  or  else  subnormal  tem- 
perature, and  chiefly  its  occurrence  in  young  adults,  distinguish 
tuberculous  peritonitis  from  carcinoma. 

Prognosis. — Prior  to  Konig's  first  report,  in  1884,  tuberculous 
peritonitis  was  regarded  as  an  almost  uniformly  fatal  disease 
when  treated  medically.  The  eflfects  of  the  operative  treat- 
ment have  been  to  teach  us  that  peritoneal  tuberculosis  is  often 
a  latent  and  localized  affection  which  may  even  run  its  course 
without  producing  special  symptoms,  and  with  a  natural  ten- 
dency to  recover  more  often  than  is  even  now  conceded.  While 
the  prognosis  is  not  altogether  bad,  the  gravity  of  an  acute  peri- 
toneal infection,  with  or  without  recognizable  primary  lesion, 
cannot  be  overestimated.  If  we  hold  that  peritonitis  of  this 
special  variety  is  secondary  to  visceral  or  glandular  infection,  the 
peritoneal  involvement  may  be  arrested  or  controlled,  but  the 
ultimate  prognosis  will  rest  upon  the  activity  of  the  primary 
lesion. 

Peritoneal  tuberculosis,  appearing  as  a  part  of  a  general  miliary 
tuberculosis,  offers  but  little  hope  for  even  a  temporary  arrest. 
An  acute  peritoneal  involvement,  though  localized,  may  become 
rapidly  general  and  be  attended  with  such  toxic  symptoms  that 
we  should  regard  it  with  the  greatest  apprehension. 

While  Konig  taught  us  the  value  of  the  operative  treatment, 
he  was  among  the  first  to  advocate  a  selection  of  cases,  and  to 
condemn  laparotomy  as  a  uniform  procedure  applicable  to  all 
types  of  peritoneal  tuberculosis.  Medically  treated  this  affec- 
tion is  amenable  to  cure.  Schroeder  in  his  medical  clinic  ob- 
tained about  41  per  cent,  of  cures.  Rose,  who  cites  articles  by 
Borchgrevink  who  strongly  advocates  expectant  treatment  over 
surgical  measures,  gives  these  rather  startling  statistics :  of  44 
cases  of  tuberculous  peritonitis  22  were  treated  by  operation, 
with  64  per  cent,  of  recoveries ;  22  without  operation,  with  82 
per  cent,  of  recoveries,  68  per  cent,  of  which  were  of  over  a 
year's   standing.     Spath   long  ago   advocated   conservatism,   but 


68  SURGICAL   DISEASES    OF   THE   ABDOMEN. 

not  to  the  exclusion  of  surgical  treatment.  Caille,  in  a  strong 
article,  shows  the  futility  of  medical  treatment  of  tuberculous 
peritonitis  in  children. 

The  operative  results  give  a  percentage  of  recoveries  varying 
from  25  to  80.  That  absolute  anatomical  cure  may  follow  the 
surgical  treatment  is  proved  by  numerous  instances  subjected  to 
a  second  abdominal  section  for  various  causes,  showing  the  peri- 
toneum clear  of  all  effects  of  the  previous  tuberculous  inflamma- 
tion. Cheyne  says  that  in  385  operations  53  per  cent,  of  the 
patients  were  well  two  years  after  the  operation.  Rorsch  pre- 
sents the  statistics  of  358  cases  operatively  treated,  250  of  which 
were  cured,  70  per  cent. ;  118  were  under  observation  six  months, 
79  one  year,  and  53  two  years.  The  immediate  operative  mortal- 
ity is  very  slight,  not  over  3  per  cent. 

Tuberculous  infection  of  the  parietal  wound  does  not  occur. 
Pyogenic  infection  is  infrequent.  A  complication  to  be  greatly 
feared  is  the  formation  of  a  fecal  fistula ;  it  will  not  occur  in  the 
ascitic  form  unless  drainage  is  employed :  it  is  especially  liable 
to  follow  in  the  ulcerous  form.  The  fistulas  are  very  obstinate ; 
in  Czerny's  clinic  in  3  out  of  4  cases  he  failed  to  close  the  fecal 
fistula  by  suture ;  the  author  has  had  the  same  mortifying  expe- 
rience in  2  cases. 

The  subacute  and  chronic  ascitic  forms  are  the  most  amenable 
to  operative  treatment.  In  only  exceptional  instances  of  compli- 
cations and  for  the  relief  of  special  conditions  should  operation 
be  undertaken  in  the  fibrous  form.  The  ulcerous  form  offers  an 
unfavorable  outlook ;  yet  even  these  cases  may  eventuate  in  cure. 
After  five  different  operations  upon  one  patient,  extending 
through  a  period  of  two  years,  the  author  had  the  satisfaction 
of  seeing  absolute  cure  follow  from  drainage  of  many  caseous 
masses ;  the  patient  is  now  a  woman  grown,  in  perfect  health 
and  the  mother  of  children. 

All  forms  except  the  peracute  are  at  least  temporarily  bene- 
fited, and  a  very  conservative  estimate  of  absolute  cures  can  be 
placed  at  about  50  per  cent.  It  will  be  a  very  difficult  matter  to 
eradicate  from  the  active  surgeon's  mind  these  established  bene- 
fits of  the  operative  treatment  of  tuberculous  peritonitis,  and  the 
day  has  not  yet  arrived  when  "  surgery  must  hand  back  serous 
tuberculous  peritonitis  to  the  internal-medicine  clinic  with  thanks 
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for  the  splendid  opportunity  which  a  misunderstanding  gave  to 
the  profession  by  means  of  laparotomy,  to  study  tuberculosis  in 
one  of  the  large  cavities  of  the  body"   (Borchgrevink,  Fenger). 

Contraindications  to  Operation.- — In  general  miliary  tubercu- 
losis operation  is,  of  course,  contraindicated.  In  acute  localized 
tuberculosis  medicinal  hygienic  measures  should  be  first  em- 
ployed. Dry  fibrous  peritonitis  presents  the  greatest  difficulties 
in  operation ;  and  as  it  indicates  a  stage  in  the  process  of  healing, 
surgical  measures  should  not  be  employed  except  to  meet  com- 
plications, such  as  intestinal  obstruction.  In  the  ulcerous  form 
with  great  emaciation  and  prostration,  operation  is  contraindi- 
cated. Lindfors  holds  that  the  existence  of  a  pleurisy  darkens 
the  prognosis.  Active  lesions  in  other  parts  are  contraindica- 
tions to  operation.  Temperature  is  not  a  contraindication  to 
operation ;  it  specially  indicates  interference  when  it  appears  that 
the  peritoneal  tuberculosis  is  the  only  active  manifestation. 

Surgical  Indications. — The  indicated  procedure  is  simple  inci- 
sion. Drainage  is  only  exceptionally  required ;  tube-  and  gauze- 
drainage  may  each  produce  fecal  fistula.  It  is  not  shown  that 
irrigation  is  essential.  Efforts  should  not  be  made  to  free  adher- 
ent viscera  further  than  to  permit  evacuation  of  encapsulated 
fluid.  Germicidal  irrigations  and  local  applications  are  of  very 
doubtful  value ;  the  best  results  are  obtained  without  use  of  them. 
The  enucleation  of  mesenteric  glands  is  a  thankless  task.  Sur- 
gery has  made  great  progress  in  dealing  with  genital  tuberculosis 
in  the  male.  In  both  sexes  tuberculous  peritonitis  originating  in 
the  genitals  should  be  treated  by  simple  incision ;  the  supposed 
primary  genital  focus  should  not  be  attacked  unless  suppurating. 

The  theories  for  explaining  the  beneficial  effects  noted  after 
celiotomy  in  tuberculous  peritonitis  are  merely  speculative ;  the 
question  is  enigmatical.  The  constant  and  essential  factor  in 
the  curative  influence  is  the  exposure  of  the  peritoneal  cavity  by 
abdominal  section. 
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ULCER  OF  THE  STOMACH. 

Definition. — A    necrobiotic    process    beginning    in    the    gastric 
mucosa,  consequent  upon  impaired  nutrition  and  autodigestion,  , 
with  a  tendency  to  involvement  of  the  muscular  and  serous  coats. 

Synonyms. — Peptic  ulcer,  round  ulcer,  perforating  ulcer. 

Frequency. — Brinton's  original  statement,  "  a  peptic  ulcer  either 
open  or  cicatrized  is  found  in  5  per  cent,  of  all  autopsies,"  has 
been  confirmed  by  Welch,  and  by  Greenough  and  Joslin,  and 
may  be  accepted  as  a  correct  estimate  of  its  frequency.  That  it 
is  somewhat  more  common  than  formerly  may  be  gathered  from 
the  statistics  of  J.  F.  Payne,  taken  at  the  Mass.  General  Hos- 
pital, of  six  quinquennial  periods,  showing  the  number  of  cases 
of  gastric  and  duodenal  ulcer  respectively  30,  38,  70,  103,  174,  216. 
These  figures,  however,  may  argue  only  a  greater  accuracy  in 
diagnosis.  That  it  is  more  common  in  northern  than  in  southern 
climates  appears  to  be  a  fact. 

Etiology. — Many  efforts  to  assign  a  specific  cause  for  the  sim- 
ple ulcer  have  been  attempted.  These  various  theories  we  shall 
discuss,  but  let  us  say  at  the  outset  that  ulcer  of  the  stomach  is  a 
condition  to  the  production  of  which  many  factors  contribute, 
and  a  full  recognition  of  these  several  causative  elements  mate- 
rially assists  in  the  diagnosis. 

Age:  Welch's  table  of  607  cases  of  open  ulcer  of  the  stomach 
is  our  best  guide  as  to  the  age  at  which  it  occurs.  448  ulcers 
occurred  between  the  ages  of  twenty  and  sixty  years,  or  about 
74  per  cent.,  so  Einhorn's  statement  that  ulcer  of  the  stomach  is 
especially,  though  not  exclusively,  a  disease  of  middle  and  ad- 
vanced life  is  practically  true.  The  average  age  in  women  is 
twenty-seven  years,  and  in  men  thirty-seven  years. 

Sex:  Brinton's  ratio  of  one  male  to  every  two  females  is  ap- 
proximately correct,  though  the  proportion  in  females  is  stated 
to  be  as  high  as  five  to  one.  Welch,  in  an  analysis  of  1,699  cases, 
found  ulcer  in  40  per  cent,  of  males  to  60  per  cent,  of  females. 
Stawell,  in  7,700  post-mortems,  found  gastric  ulcer  recorded  in 
55  men  and  41  women. 

71 


72  SURGICAL   DISEASES   OF   THE   ABDOMEN. 

The  Statistics  as  to  frequency,  age,  and  sex  are  unreliable  be- 
cause cicatrices,  by  many  observers,  are  not  taken  into  considera- 
tion. 

Autodigestion  of  the  mucous  membrane  of  the  stomach  by 
the  gastric  juice  plays  such  an  important  role  in  the  production 
of  ulcer,  that,  though  not  a  prime  cause,  it  is  well  to  consider  its 
relation  to  ulceration  first.  It  is  well  known  that  the  gastric  juice 
is  a  corrosive  liquid,  competent  under  appropriate  conditions  to 
destroy  all  albuminous  substances  with  which  it  comes  in  contact. 
How  then  under  normal  conditions  is  it  that  the  mucous  mem- 
brane escapes  its  destructive  action?  Without  discussing  the 
various  theories  that  have  been  advanced  upon  this  point.  Hunt- 
er's idea  of  the  "  principle  of  life,"  though  ancient,  is  as  satis- 
factory as  any  yet  given,  interpreting  this  term  to  imply  normal 
innervation  and  circulation  of  the  mucosa.  It  is  well  known 
that  if  the  individual  is  in  a  fairly  normal  condition,  lesions  of 
the  mucous  membrane  heal  without  delay.  These  are  certainly 
exposed  to  the  action  of  the  gastric  juice.  There  must  be  some 
underlying  predisposing  cause  in  peptic  ulcer  which  renders  the 
mucous  membrane  susceptible  to  digestion  by  the  gastric  juice^ 
and  it  appears  to  the  writer  that  many  of  the  causes  assigned  cor- 
relate with  Hunter's  theory.  We  must  conclude  that  there  is  no 
one  cause  of  gastric  ulcer,  but  that  many  conditions,  local  and 
constitutional,  may  lead  to  its  development — the  essential  factor 
being  the  action  of  the  hydrochloric  acid  on  a  mucosa  of  impaired 
resistance. 

Was  not  Virchow  in  accord  with  Hunter  when  he  attributed 
ulceration  to  vascular  changes  leading  to  the  production  of  em- 
bolism and  thrombosis?  Was  not  Rindfleisch  in  line  when  he 
spoke  of  the  -"-enous  hemorrhages  in  the  stomach  wall?  Did  not 
Cohnheim  destroy  the  living  principle  when  he  produced  gastric 
ulcers  in  dogs  by  artificial  embolic  occlusion? 

Du  Mesnil  and  Rochemont  have  recently  shown  that  the  blood 
of  anemia  and  chlorosis  has  diminished  alkalinity ;  this  apparently 
supports  Pa\^'s  theory  that  the  alkali  in  the  blood  prevents  auto- 
digestion by  its  neutralizing  influence  on  the  acid  gastric  juice. 
The  alkali  in  the  normal  blood  is  too  small  in  amount  to  neu- 
tralize the  acid  gastric  juice,  and  while  Pavy's  theory  is  generally 
accepted  because  of  its  simplicity,  is  it  not  more  reasonable  to- 
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assume  that  the  blood  is  protective  itself,  not  because  of  its  alka- 
linity, but  because  it  maintains  the  living  principle  of  Hunter? 
In  anemia  and  chlorosis  the  tissues,  being  under-nourished,  have 
lowered  vital  resistance. 

Pressure  exerted  in  various  ways  is  an  assigned  cause  of  ulcer. 
While  ascribing  to  this  a  very  minor  part  in  the  etiology,  yet  if  it 
does  produce  ulceration,  is  it  not  due  to  the  passive  congestion 
which  attends  it? 

Stockton  believes  that  ulcer  of  the  stomach  is  to  be  explained 
on  the  basis  of  some  neuropathy.  If  vasomotor  disturbances  can 
produce  symmetrical  gangrene,  herpes,  etc.,  he  very  naturally 
asks  why  can  they  not  similarly  explain  ulcer?  If  this  be  true, 
is  not  the  gastric  localization  due  to  trophic  or  vasomotor  distur- 
bances? 

In  the  various  constitutional  conditions,  hysteria,  chlorosis, 
anemia,  post-puerperal  states,  etc.,  so  frequently  associated  with 
ulcer  as  to  be  considered  etiological  factors,  there  is  deficient 
nutrition.  If,  in  this  state,  some  local  lesion  of  the  stomach-wall 
occurs,  by  reason  of  the  lowered  vitality  the  gastric  juice  works 
its  destructive  efifect. 

It  is  well  known  that  in  many  septic  conditions,  typhoid  fever, 
dysentery,  tuberculosis,  ulcerating  surfaces  from  burns,  etc.,  we 
have  gastric  ulcer,  usually  multiple,  appearing.  Here  the  infec- 
tion is  carried  by  the  blood-vessels,  leading  to  thrombosis  and 
cutting  off  nutrition. 

But  in  that  condition  known  as  bacterial  necrobiosis,  the  indi- 
vidual is  usually  in  a  receptive  state,  and  in  the  locality  in  which 
the  chronic  ulcer  of  the  stomach  most  usually  occurs,  at  the 
pylorus,  hydrochloric  acid  is  not  secreted  but  simply  bathes  the 
part.  As  this  acid  is  the  natural  germicide  in  the  stomach,  it 
may  fail  to  reach  the  bacteria  that  have  penetrated  into  the 
depths  of  the  mucous  membrane.  The  bacteria  may  multiply  in 
sufficient  quantity  to  produce  an  obliterative  endarteritis.  This 
may  explain  a  primary  necrobiosis  subject  to  the  influence  of 
the  gastric  juice  (Sidney  Martin). 

Is  it  not  conclusive  then  that  all  the  theories  of  the  etiology 
of  gastric  ulcer,  from  Virchow's  obstructive  theory  to  the  most 
modern  bacteriological  idea,  confirm  the  position  of  Hunter,  that 
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it  is  the  living  principle  that  protects  the  stomach  from  diges- 
tion by  its  juices? 

And,  as  I  have  attempted  to  show,  all  the  conditions,  both 
local  and  constitutional,  impair  the  nutrition  of  an  area  of  the 
stomach ;  these  several  conditions  may  be  considered  as  the  prime 
causes.  The  pathological  process  might  be  arrested  at  this,  were 
it  not  that  another  factor  comes  into  play,  namely,  the  acid  gas- 
tric juice,  which  must  be  considered  the  essential  or  active  cause 
in  the  production  of  the  corroding  ulcer  of  Cruveilhier. 

The  constant  association  of  an  excess  of  hydrochloric  acid  with 
ulcer  of  the  stomach  is  a  clinical  observation  recognized  bj^  all 
observers  from  Rokitansky  to  the  present  day.  Riegel  has 
ascribed  to  hyperchlorhydria  an  etiological  significance  which 
has  been  generally  accepted.  It  is  well  known  that  gastric  ulcer 
occurs  in  neurotics — in  chlorosis,  anemia,  hysteria,  amenorrhea, 
etc.,  and  these  conditions  are  associated  with  hyperacidity.  Rie- 
gel's  views  received  the  endorsement  of  Ewald,  Einhorn,  Hem- 
meter,  and  others. 

This  power  of  the  hydrochrolic  acid  in  the  gastric  juice  to  de- 
stroy the  mucous  membrane  of  impaired  resistance  completes  our 
argument  as  to  the  etiology  of  gastric  ulcer. 

Pathology. —  Classification :  Peptic  ulcer  occurs  in  two  forms, 
(i)  acute,  (2)  chronic.  This  is  more  a  pathological  difference 
than  a  clinical  one,  as  the  distinction  cannot  be  made  during 
life. 

1.  Acute:  The  acute  form  of  ulcer  occurs  in  chlorotic  young 
women  most  frequently.  It  is  accompanied  by  some  surround- 
ing inflammation  of  the  gastric  mucous  membrane ;  its  edges  are 
soft  and  infiltrated  with  young  cells ;  its  sj'mptoms  are  always 
pronounced,  and  there  is  great  tendency  to  hemorrhage  and  per- 
foration. 

2.  Chronic :  Set  in  a  frame  of  healthy  mucous  membrane,  the 
chronic  ulcer  with  its  rounded  contour,  sharply-cut,  terraced 
edges,  surrounded  by  a  zone  of  fibrous  tissue  with  puckering  of 
the  gastric  wall  about,  funnel-shaped,  presents  a  typical  picture. 
Its  macroscopical  appearance  defines  the  pathological  process  at 
work:  it  is  a  progressive  necrobiosis  in  the  course  of  the  oblit- 
erated blood-supply,  with  none  of  the  features  of  ulceration  it- 
self. 
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Number:  The  true  peptic  ulcer  is  usually  single;  it  is  very  ex- 
ceptional for  more  than  three  to  occur.  Multiple  ulceration  of 
the  stomach  is  septic  or  tubercular. 

Size:  It  is  usually  small,  the  size  of  a  ten-cent  piece,  or  less, 
though  it  may  be  as  large  as  a  dollar. 

Site :  Welch's  table,  assigning  the  frequency  of  location  of  gas- 
tric ulcer  in  the  dififerent  parts  of  the  stomach,  receives  the  con- 
firmation of  autopsical  and  operative  findings.  In  793  cases  he 
found  the  ulcers  located  as  follows : 

Per  Cent. 

Lesser   curvature    36.3 

Posterior  wall   29.6 

Pylorus  12 

Anterior    wall    8.7 

Cardia  6.3 

Fundus   3.7 

Greater  curvature   3.4 

75  per  cent,  of  all  ulcers  in  both  men  and  women  are  situated 
near  the  pyloric  extremity.  The  situation  influences  materially 
the  symptoms,  and  affects  the  complications. 

Behavior  of  the  Ulcer:  The  tendency  of  the  ulcer  is  to  remain 
in  an  indolent  state.  Should  the  conditions  leading  to  the  for- 
mation of  the  ulcer  improve,  it  may  heal  by  cicatrization,  but  not 
by  restoration  of  the  normal  mucous  membrane.  At  the  site  of 
a  healed  ulcer  there  is  left  a  fibrous  scar  with  central  depression 
and  contracting  bands  radiating  from  it.  If  the  ulcer  is  located 
near  the  pyloric  opening,  cicatricial  contraction  may  result  in 
stricture.  Healed  ulcers  in  the  body  of  the  stomach  show  a  ten- 
dency to  recur  if  there  is  a  relapse  of  the  patient  into  the  primary 
condition.  Should  the  area  involved  be  small,  no  harm  may 
result ;  but  if  large,  hour-glass  contraction  of  the  stomach  is 
likely  to  follow  cicatrization. 

The  progress  of  the  ulcer  from  the  mucous  membrane  to  the 
serosa  may  be  an  exceedingly  slow  process.  As  the  serosa  is 
invaded,  adhesions  may  form,  and  the  additional  vitality,  sup- 
port, and  fixation  thus  acquired  may  serve  to  bring  about  heal- 
ing. Unfortunately,  however,  sometimes  perforation  without 
these  protective  adhesions  occurs ;  we  then  have  developing  the 
most  serious  complication  in  the  history  of  ulcer,  which  initiates 
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a  new  and  complicated  pathological  course  with  new  and  urgent 
symptoms. 

A  large  shallow  ulcer  in  the  body  of  the  stomach  is  exposed  to 
the  mechanical  irritation  of  food  and  peristalsis,  and  it  may  bleed 
frequently,  but  usually  not  profusely.  A  deep  ulcer,  though  of 
verv'  insignificant  size,  may  destroy  the  walls  of  a  large  blood- 
vessel and  give  rise  to  copious,  even  fatal  hemorrhage. 

Symptoms. — Ulcer  of  the  stomach  presents  such  a  diversified 
clinical  course  that  any  attempt  to  present  a  clinical  picture,  fully 
covering  its  symptomatology,  would  be  futile. 

The  patient,  usually  a  female,  with  a  rather  anxious,  haggard 
expression,  pale  and  anemic,  of  a  neurotic  temperament,  giving 
a  history  of  amenorrhea,  complains  to  us  of  symptoms  of 
stomach-disorder.  Her  distress  is  usually  felt  immediately  after 
taking  food ;  it  is  a  boring,  gnawing  pain  in  the  epigastrium, 
attended  with  heart-burn,  felt  through  to  the  back  and  shoulder, 
relieved  by  vomiting,  which  usually  occurs  immediately  after 
taking  food.  Her  appetite  is  perhaps  good,  but  she  does  not  eat 
for  fear  of  the  pain  and  vomiting.  Her  tongue  is  clean  and  pale  ; 
occasionall}'  the  characteristic  red  tongue  of  Mermeyer  is  found. 
Bowels  are  constipated.  There  is  usually  the  history  of  vomit- 
ing of  blood  in  greater  or  less  quantities.  The  vomitus  is  sour 
and  scalding.  There  is  marked  tenderness  of  definite  area  in  the 
epigastrium,  and  a  painful  spot  under  the  angle  of  the  left 
scapula. 

These  general  S3'mptoms,  while  not  absolutely  diagnostic  of 
ulcer,  direct  our  investigation  to  that  pathology,  and  we  proceed 
in  a  systematic  way  to  analyze  each  symptom. 

Pain:  In  gastric  ulcer,  actual  pain  or  some  modified  expression 
of  it  is  due  to  three  causes:  (i)  irritation  of  the  sensory  nerves 
by  food,  (2)  irritation  from  the  hyperacid  gastric  juice,  (3)  mus- 
cular contraction  of  the  walls  of  the  stomach  itself.  92.5  per 
cent,  of  patients  complain  of  pain  (Greenough  and  Joslin).  The 
distress  may  appear  as  a  severe  gastralgia,  described  as  boring, 
colicky,  or  lancinating.  The  location  of  the  pain  is  usually  in 
Head's  triangle,  which  lies  in  the  epigastrium  to  the  left  of  the 
xiphoid  cartilage,  between  it  and  the  costal  cartilage.  At  least 
one-half  the  patients  locate  the  pain  in  this  locality — others  in 
the  left  hypochondrium.     Occasionally  the  pain  may  be  reflected 
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Significant  Points  of  Pain  and  Tenderness  in  Dorsal  Region. 

A.  Seat  of  referred  pain  in  gastric  ulcer  one  inch  to  the  left  of  the  tenth  to  twelfth  dorsal 

vertebrae. 

B.  Referred  hepatic  pain  over  spine  of  scapula. 

C.  Referred  hepatic  pain  in  back  near  angle  of  right  scapula. 

D.  Twelfth  rib. 

E.  Point  of  renal  tenderness  in  affections  of  the  kidney. 
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to  the  shoulder,  a  fact  which  must  be  borne  in  mind  in  differen- 
tiating hepatic  and  bihary  troubles.     Cardialgia  may  be  severe. 

The  pain  is  usually  felt  immediately  after  eating;  if  it  is  as 
late  as  two  or  three  hours,  it  would  point  to  the  ulcer  being  in 
the  pyloric  region,  or  even  in  the  duodenum.  Pain  is  relieved 
sometimes  by  taking  food,  especially  a  large  quantity  of  liquid 
food ;  this  is  explained  by  the  dilution  of  the  gastric  juice,  and 
also  by  the  presence  of  neutralizing  alkali  in  the  food  and  saliva. 
Usually,  however,  the  discomfort  excited  by  ingesta  persists 
until  the  stomach  ejects  its  contents.  Occasionally  the  pain  is 
relieved  by  pressure,  but,  as  a  rule,  even  the  pressure  of  moder- 
ately-tight clothing  is  objectionable. 

The  pain  of  ulcer  is  fixed,  does  not  change  from  place  to  place. 
Pain  is  sometimes  felt  only  at  night ;  this  is  explained  by  the 
posture  of  the  patient  and  the  position  of  the  ulcer.  Ulcers  of 
the  cardia  give  rise  to  little  pain.  Openchowski's  observations 
on  the  movements  of  the  stomach  are  that  the  stomach-move- 
ments extend  from  a  point  situated  at  the  junction  of  the  middle 
and  upper  third,  from  this  as  a  fixed  point  to  the  pylorus.  The 
cardiac  end  shows  no  movement,  hence  the  absence  of  pain  when 
it  is  involved. 

Tenderness:  Epigastric  tenderness  upon  light  pressure  is  one 
of  the  most  significant  signs  of  ulcer.  It  is  not  a  point  of  tender- 
ness, but  an  area  of  tenderness  as  large,  perhaps,  as  the  palm  of 
the  hand,  and  it  occupies  the  left  epigastric  triangle.  To  elicit 
this  diagnostic  sign  the  touch  must  be  very  light ;  deep  pressure 
may  obliterate  it. 

Tenderness  in  the  dorsal  region,  recognized  long  ago  by  Cru- 
veilhier,  and  called  by  him  "point  rhachidien,"  a  dorsal  point  of 
tenderness,  is  emphasized  by  Boas  as  of  the  greatest  diagnostic 
value.  It  is  almost  as  constant  as  the  epigastric  pain  or  tender- 
ness, and  as  it  is  so  sharply  circumscribed,  for  diagnostic  pur- 
poses it  is  far  more  valuable.  It  is  localized  at  the  level  and  to 
the  left  of  the  tenth  to  the  twelfth  dorsal  vertebrae.  The  value 
of  this  sign  is  its  constancy,  and  it  does  not  exist  in  any  other 
disease  of  the  stomach  or  liver.  This  dorsal  tenderness  is  con- 
sidered by  many  as  present  only  in  ulcers  of  the  posterior  wall 
of  the  stomach,  but  such  is  not  the  case ;  the  dorsal  tenderness 
does  not  depend  for  its  presence  upon  the  site  of  the  ulcer. 
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Pain  and  tenderness  are  certainly  the  most  constant,  but  not 
the  most  characteristic  symptoms. 

Vomiting:  Vomiting  occurs  at  various  periods  in  the  history 
of  ulcer:  indeed,  it  may  precede  the  actual  ulceration,  being  a 
symptom  of  hyperchlorhydria.  In  the  early  stages  of  ulcer  the 
vomiting  is  that  of  irritation.  In  pyloric  ulcer  the  associate 
pylorospasm  may  result  in  anti-peristalsis.  Cicatrization  from 
healed  ulcers  may  result  in  deformities  and  constrictions,  gi-^ang" 
rise  to  consecutive  dilatation  with  its  characteristic  vomiting. 
Vomiting  affords  such  relief  to  the  discomfort  that  it  becomes 
merely  a  mechanical  and  a  not  altogether  objectionable  symptom. 
The  vomitus  rarely  contains  bile. 

Hemorrhage:  This  most  characteristic  symptom  of  ulcer  re- 
ceives too  little  consideration.  It  occurs  in  at  least  50  per  cent.. 
of  cases.  Greenough  and  Joslin  state  that  the  mortality  from 
hemorrhage  is  only  3.7  per  cent.  In  private  practice  I  have  seen 
four  deaths  from  hemorrhage  of  the  stomach,  three  in  males,  and 
one  in  a  female,  all  under  forty  j-^ears  of  age ;  yet  statistics  show 
that  hemorrhage  in  the  j-oung  is  not  usually  a  fatal  symptom. 
As  was  shown  under  the  head  of  pathology,  hemorrhage  may  be 
of  two  characters,  either  the  simple  vomiting  of  blood  in  small 
amount  and  mixed  with  ingesta,  or  the  copious  ejection  of  suffi- 
cient amount  to  produce  constitutional  symptoms  of  acute  anemia 
or  even  death. 

Mrs.  W.,  32  years  of  age,  had  been  operated  upon  some  three 
weeks  previously  for  complete  laceration  of  the  perineum.  She 
was  in  good  condition,  and  without  any  premonitory  symptoms 
whatever  was  suddenly  seized  with  gastric  hemorrhage,  and  died 
in  a  little  less  than  two  hours.  Autops}'  showed  an  ulcer  about 
the  size  of  a  quarter  which  had  perforated  the  pyloric  branch 
of  the  hepatic  artery.  The  gastric  symptoms  in  this  case  were 
entirely  absent. 

The  fatality  from  hemorrhage  in  the  male  is  17  per  cent.,  in 
the  female  only  1.27  per  cent.  As  Greenough  and  Joslin  say, 
death  from  hemorrhage  is  rather  the  sum  of  repeated,  recurring" 
hemorrhages  than  from  a  single  out-pouring ;  it  kills  by  the  sub- 
sequent exhaustion  it  entails.  Blood  from  gastric  hemorrhage, 
when  small  in  amount,  may  not  appear  in  the  vomitus,  but  be 
found  in  the  stools. 
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Hemorrhag-e  may  be  excited  by  exercise,  over-eating,  or  vomit- 
ing; yet  it  may  occur  at  night,  waking  the  patient  from  sleep. 
The  amount  of  blood  vomited  is  not  a  guide  to  the  amount  of 
blood  lost.  As  a  rule,  pyloric  ulcers  bleed  more  than  those  more 
centrally  located. 

Constipation:  The  constitutional  conditions  prevailing  in  gas- 
tric ulcer,  as  well  as  the  small  aliment  retained,  account  for  the 
habitual  constipation. 

Disturbed  Gastric  Secretion:  To  Riegel  and  his  followers  is 
due  the  credit  of  establishing  the  diagnostic  significance  of  the 
excess  of  hydrochloric  acid  in  the  gastric  contents.  Ewald,  rec- 
ognizing its  value  as  a  symptom,  looks  upon  it  as  an  effect  rather 
than  a  cause.  A  very  large  percentage — 90  per  cent,  according 
to  Hemmeter — show  an  excess  of  hydrochloric  acid.  Under  the 
head  of  etiology  we  have  clearly  stated  our  conviction  that  it  was 
the  active  cause  of  the  ulcer.  The  constancy  of  its  presence  en- 
titles it  to  a  place  in  the  roll  of  the  cardinal  symptoms  of  ulcer. 
It  is  undeniably  true  that  many  cases  of  ulcer  without  an  excess 
of  hydrochloric  acid  are  reported ;  Hemmeter  explains  this  on 
the  very  rational  grounds  of  exhaustion  of  the  gastric  glands. 
In  acute  ulcers,  terminating  in  death  from  hemorrhage  or  per- 
foration, hydrochloric  acid  is  absent.  May  not  the  destructive 
course  these  cases  take  class  them  under  the  head  of  bacterial 
necroses?  Under  certain  conditions  with  favorable  soil,  etc.,  the 
germs  are  capable  of  producing  the  destructive  changes  without 
the  aid  of  auto-digestion.  I  venture  to  assert  that  the  only  reason 
hyperacidity  has  not  received  an  important  rank  in  the  eyes  of 
clinicians  is  the  rather  tedious  test  required  for  its  detection  and 
quantitative  analysis.     The  simplest  tests  are  the  following: 

Test-Meal:  The  best  test-meal  is  the  test-breakfast  of  Ewald 
and  Boas.  It  consists  of  an  ordinary  dry  roll  and  a  definite  quan- 
tity of  warm  water  (10  fl.  oz.).  This  should  be  withdrawn  within 
one  hour.  The  method  of  expression  should  suffice  to  obtain 
the  stomach  contents.  By  having  the  patient  bear  down  as  if  at 
stool,  the  increased  intra-abdominal  pressure  should  cause  the 
chyme  to  rise  in  the  tube.  If  this  fails  we  may  use  a  Boas  bulb 
or  an  ordinary  aspirating  bottle  with  a  low  vacuum  to  start  the 
syphonage. 
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Chemical  Tests  of  the  Stomach-Contents :  There  are  a  number 
of  chemical  tests  to  be  employed,  all  open  to  the  criticism  of 
being  rather  tedious  to  the  general  practitioner,  yet  in  hospital 
work  the  investigation  can  be  easily  carried  out. 

(a)  Test  for  the  Presence  of  Free  Acids:  This  is  done  with 
Congo  Red,  which  occurs  as  a  fine  reddish-brown  powder.  This 
may  be  dissolved  in  water  and  a  portion  of  the  sample  added 
directly,  or  a  test-paper  may  be  made  by  soaking  filter-paper  in 
the  solution  for  several  hours  and  then  drying  it.  In  either  case, 
the  red  of  the  dye  will  be  changed  to  a  bright  blue  in  the  pres- 
ence of  free  acid. 

(fc)  Test  for  Free  HCl:  Probably  the  simplest  and  most  reliable 
test  is  the  phloroglucin-vanillin  test.     Giinzberg's  formula  is : 

Phloroglucin grm.  ii   (gr.  xxx) 

Vanillin grm.  i   (gr.  xv) 

Absolute  alcohol c.c.  xxx  (fl.  oz.  i) 

Boas  modifies  this,  substituting  for  the  30  c.c.  of  absolute  alco- 
hol 100  c.c.  of  80  per  cent,  alcohol,  which  he  claims  is  more  stable  ; 
but  both  readily  undergo  decomposition,  and  should  be  kept  in 
a  dark-colored,  well-stoppered  bottle.  This  solution  is  pale- 
yellow  in  color.  To  use,  place  a  few  drops  of  this  reagent  in  a 
porcelain  dish,  add  an  equal  amount  of  the  gastric  contents,  and 
very  gently  heat  over  a  flame,  or  better  on  a  water  bath,  so  that 
the  fluid  does  not  boil  but  evaporates  slowly.  If  free  HCl  is 
present,  a  fine  rose-tint  will  develop  at  the  edge  where  the  mix- 
ture has  dried,  and  blowing  on  the  dish  will  cause  rose-colored 
stripes  to  appear.  The  greater  the  proportion  of  acid,  the  more 
pronounced  will  the  reddish  tinge  be. 

Other  tests  that  are  recommended  are  Topfer's  or  the  dimethyl- 
amido-azobenzol,  and  Boas's  or  the  resorcin  test.  There  are 
many  others,  but  the  three  mentioned  are  the  most  reliable. 

(f)  Quantitative  Test  for  Free  and  Combined  HCl:  Topfer's 
method. — Into  each  of  three  beakers  (A,  B,  and  C)  measure  with 
a  pipette  5  c.c.  of  gastric  juice.  Titrate  each  of  them  with  deci- 
normal  NaOH  (4  grms.  to  the  liter),  using  as  indicators,  in  A 
phenolphthalein,  and  adding  the  alkali  until  the  liquid  is  a  faint 
red ;  in  B  three  or  four  drops  of  a  i  per  cent,  solution  of  alizarin 
sodium  sulphonate  in  water.     The  NaOH  must  be  added  until 
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the  liquid  is  a  pure  violet  color,  not  stopping  with  a  reddish-violet 
shade.  The  exact  shade  is  very  nearly  that  given  by  the  indi- 
cator to  a  I  per  cent,  solution  of  the  common  sodium  phosphate. 
With  C  the  indicator  is  three  or  four  drops  of  a  five-tenths  per 
cent,  alcoholic  solution  of  dimethyl-amido-azobenzol.  HCl  gives 
a  red  color  with  this,  and  the  NaOH  is  added  until  this  disappears 
and  the  color  changes  to  yellow. 

The  phenolphthalein  is  turned  red  by  all  the  compounds  with 
an  acid  reaction ;  the  alizarin  sulphonate  reacts  with  all  but  the 
acid  albumin ;  and  the  dimethyl-amido-azobenzol  only  with  the 
free  HCl.  The  test  of  A  gives  the  total  acidity ;  of  C  the  free,  or 
uncombined  HCl ;  and  the  difference  between  A  and  B  the  loosely 
combined  HCl,  or  that  which  is  in  combination  with  the  albu- 
minous compounds.  The  difference  between  A  and  B-C  repre- 
sents the  acidity  due  to  the  phosphates  and  organic  acids. 

Calculate  from  the  amounts  of  NaOH  used  the  percentages  of 
each  of  these,  remembering  that  one  c.c.  of  the  alkali  contains 
0.004  grm.  and  neutralizes  0.00364  grm.  of  HCl.  The  amounts 
of  acid  phosphates  and  organic  acids  must  be  expressed  as  equal 
to  a  certain  amount  of  HCl. 

The  age,  sex,  appearance,  and  history  of  the  patient  must  al- 
ways be  taken  into  consideration  in  summing  up  the  diagnosis  of 
ulcer.  The  cardinal  or  characteristic  symptoms,  pain,  local  ten- 
derness, vomiting,  hematemesis,  altered  gastric  secretion,  are  in 
themselves  sufficient  to  make  a  positive  diagnosis.  If  with  these 
we  couple  anemia,  hysteria,  or  chlorosis,  in  a  pale,  rather  languid 
individual,  of  constipated  habit,  a  sufferer  from  heart-burn — a 
chronic  dyspeptic — we  have  an  array  of  symptoms  which  typifies 
ulcer  of  the  stomach. 

Any  effort  to  divide  gastric  ulcer  into  clinical  varieties  by  the 
prominence  of  special  symptoms  unnecessarily  complicates  the 
subject;  yet  it  is  well  enough  to  remember  that  certain  symp- 
tomatic features  under  different  conditions  become  especially 
prominent.  Emaciation  and  anemia  are  symptoms  the  impor- 
tance of  which  we  have  emphasized  throughout,  and  these  may 
be  so  pronounced  in  the  later  stages  of  ulcer  as  to  give  rise  to  a 
cachexia  suggestive  of  cancer.  This  condition  appears  in  patients 
with  a  long  history  of  hyperchlorhydria,  in  which  there  is  ex- 
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haustion  of  the  gastric  secretion  associated  with  stenosis  and 
dilatation. 

The  fulminating  type  of  gastric  ulcer,  resulting  quickly  in  per- 
foration or  hemorrhage,  is  more  likely  to  appear  in  young  indi- 
viduals ;  and,  as  previously  stated,  bacterial  necrobiosis  is  no 
doubt  responsible  for  the  rapidly  destructive  course. 

The  symptoms  of  pyloric  obstruction,  due  to  cicatrization  and 
contraction,  usually  develop  after  a  clear  history  of  gastric  ulcer 
located  in  the  region  of  the  pylorus.  Here  the  presence  of  a 
tumor,  due  to  the  complicating  paragastritis  and  enlargement 
of  the  neighboring  glands,  while  not  a  usual  feature  of  gastric 
ulcer,  occurs  sufficiently  often  to  be  taken  into  consideration  in 
the  differential  diagnosis. 

Pain,  tenderness,  vomiting,  hemorrhage,  important  as  they  are, 
may  one  and  all  be  absent.  Indeed,  the  most  serious  form  of 
gastric  ulcer  is  the  latent  type,  which  suddenly  discloses  its  ex- 
istence by  perforation  or  fatal  hemorrhage.  This  form  of  ulcer 
usually  occupies  the  anterior  wall  of  the  stomach,  occurs  in  indi- 
viduals of  rather  advanced  age,  and  is  small  in  area.  The  absence 
of  local  distress  and  associate  symptoms  throws  nature  off  her 
guard  and  exposes  the  patient  to  imprudence  in  diet  and  exer- 
cise, which  may  precipitate  fatal  complication. 

Complications. —  (a)  Perforation:  This  most  frequent  and 
dangerous  of  all  complications  of  ulcer  of  the  stomach  deserves 
lengthy  consideration.  The  frequency  of  occurrence  of  perfora- 
tion is  given  as  6  per  cent,  to  15  per  cent.;  the  latter  figure  will 
perhaps  be  found  to  be  too  low  after  another  year's  work.  A 
curious  fact  is  that,  while  gastric  ulcer  occupies  most  frequently 
the  posterior  wall,  perforation  is  far  more  common  in  the  ante- 
rior wall.  At  least  80  per  cent,  of  all  cases  of  perforation  have 
their  situation  on  the  anterior  surface.  Of  31  cases  of  perforated 
gastric  ulcers  submitted  to  operation.  Barling  found  that  in  22 
perforation  was  on  the  anterior  surface.  This  is  fortunate,  for 
although  the  danger  of  peritonitis  is  enhanced,  the  chances  for 
quick  and  thorough  treatment  are  better. 

The  direction  of  perforation  depends  upon  the  site  of  the  ulcer; 
if  on  the  anterior  surface,  greater  curvature,  or  at  the  pylorus, 
without  acquired  adhesions,  the  opening  is  into  the  general  peri- 
toneal cavity.     If  the  ulcer  occupies  the  posterior  wall,  adhesions 
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are  likely  to  form  to  the  pancreas,  which  may  protect  against 
perforation ;  should  perforation  occur,  it  communicates  with  the 
lesser  peritoneal  cavity. 

The  progress  of  ulceration  toward  the  serosa  may  be  so  slow 
that  adhesions  may  be  formed  before  there  is  penetration  of  the 
stomach-wall.  These  adhesions  may  be  sufficient  to  circum- 
scribe or  sacculate  the  escaped  stomach-contents,  and  in  this 
way  a  localized  peritoneal  suppuration  may  form.  Even  after 
perforation  of  the  stomach,  in  a  few  cases  (six  are  reported) 
adventitious  attachments  are  sufficient  to  bring  about  healing 
and  restoration  to  health.  Fistulous  communications  may  be 
established  with  adjacent  intestines.  Septic  infection  leading  to 
abscess  of  the  liver,  spleen,  and  parastomachal  glands  is  a  not 
unheard  of  complication  of  gastric  ulceration. 

But,  unfortunately,  perforation  is  generally  a  sudden  complica- 
tion, and  the  contents  of  the  stomach  are  poured  into  the  peri- 
toneal cavity,  there  to  give  rise  to  acute  general  peritonitis. 

Perforation  is  sometimes  attended  by  the  erosion  of  a  large 
artery,  which  materially  complicates  the  symptomatology,  and 
hastens  the  death  of  the  patient. 

Perforation  occurs  more  frequently  in  men  of  advanced  age 
and  in  young  women  ;  and  while  it  occurs  without  any  assignable 
cause  other  than  the  ulceration,  yet  in  most  instances  the  acci- 
dent happens  when  the  stomach  is  full,  or  during  vomiting,  or 
after  some  unusual  exertion.  Hemmeter's  reasons  for  the  fre- 
quency of  the  perforation  of  the  anterior  wall,  previously  given, 
are  very  satisfactory. 

Impending  perforation  cannot,  as  a  rule,  be  recognized.  It  is 
true  that  in  a  few  rare  instances  the  localized  peritoneal  irrita- 
tion may  warn  us  of  the  approaching  danger ;  this  is  only 
exceptionally  true.  The  actual  perforation  declares  itself  by 
symptoms  not  always  characteristic  of  gastric  perforation,  yet 
impressively  denotive  of  some  serious  intra-abdominal  complica- 
tion. 

Symptoms  of  Perforation:  The  occurrence  of  sudden  perfora- 
tion is  attended  by  the  general  symptoms  of  abdominal  shock  or 
peritonism,  the  most  characteristic  of  which  is  an  acute,  sharp, 
lancinating  pain  in  the  upper  part  of  the  abdomen,  frequently  con- 
fined to  the  epigastrium,  radiating  through  to  the  back,  and  not 
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infrequently  to  the  interscapular  region.  The  patient  and  sur- 
geon recognize  that  it  is  something  out  of  the  ordinary.  Shock, 
usually  profound,  quickly  supervenes.  The  intensity  of  the  suf- 
fering and  the  sudden  invasion  of  the  peritoneum  explain  this 
phenomenon.  The  pulse  becomes  rapid  and  feeble,  the  skin  is 
cold  and  bathed  in  a  colliquative  sweat,  respiration  is  hurried  and 
thoracic,  the  facial  expression  denotes  great  anxiety,  the  tem- 
perature is  normal  or  subnormal.  Syncope  may  attend  the  sud- 
den onset  of  the  pain.  As  a  rule,  the  patient  vomits  once  or 
twice — it  is  rarely  continuous.  Struve,  who  investigated  42  cases 
on  this  point,  says  that  vomiting  is  absent  only  when  the  per- 
foration is  large.  The  vomitus  rarely  contains  blood ;  in  perfora- 
tion blood  is  absent  from  the  vomitus  in  80  per  cent,  of  cases 
(Robson).  The  abdominal  muscles  are  rigid  and  retracted;  this 
is  a  most  important  and  diagnostic  sign,  and,  if  coupled  with  pain 
and  marked  local  tenderness,  warrants  surgical  intervention.  To 
it  Deaver  attaches  the  greatest  importance.  There  may  be  gen- 
eral abdominal  hyperesthesia,  but  special  localized  or  point- 
tenderness  is  a  symptom  equal  in  value  to  McBurney's  point  in 
appendicitis.  Should  hemorrhage  occur  at  the  time  of  perfora- 
tion, the  above  symptoms  would  be  somewhat  modified,  the  rig- 
idity perhaps  less  marked,  but  the  shock  more  profound  and  sj^n- 
cope  of  a  recurring  type. 

In  a  few  hours  the  immediate  symptoms,  as  above  given,  which 
are  due  to  the  actual  occurrence  of  perforation,  yield  to  the  symp- 
toms of  its  effect.  Slowly  reaction  takes  place,  the  pulse  becomes 
stronger  but  remains  fast,  the  surface  and  body  temperature  rise, 
the  pain  subsides,  but  soreness  and  tenderness  persist.  Rigidity 
is  displaced  by  progressive  tympany.  We  now  note  the  disap- 
pearance of  normal  hepatic  or  splenic  dulness;  this  sign  cannot 
be  employed,  and  really  does  not  exist,  until  there  is  some  relaxa- 
tion of  the  primary  rigidity  of  the  muscles. 

Peritonitis  now  supervenes,  marked  by  rising  temperature  usu- 
ally, though  the  temperature  may  remain  low ;  a  fast  pulse,  with 
tendency  to  grow  weaker  and  faster ;  the  patient  assumes  the 
characteristic,  protective  dorsal  position  ;  the  pallor  of  the  initial 
shock  has  now  changed  to  a  rather  dusky  hue ;  vomiting  recurs ; 
the  bowels  are  constipated  and  resist  efforts  to  move  them ;  the 
belly   distention   increases,    and    palpation    and    percussion    may 
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reveal  rapidly  accumulating  fluid.  If  the  patient  does  not  die 
of  shock  in  the  first  few  hours,  death  from  general  peritonitis  in 
a  short  time  is  almost  inevitable. 

In  the  diagnosis  of  perforation  from  gastric  ulcer,  too  much 
stress  cannot  be  laid  upon  the  history,  immediate  and  remote. 
Pain  alone,  sudden  and  severe,  when  supported  by  a  clear  history 
of  gastric  ulcer,  warrants  surgical  intervention.  Perforation  may 
not  be  found,  yet  conditions  justifying  the  undertaking  will  be. 
History  of  ulcer,  pain,  and  rigidity,  with  or  without  shock,  de- 
mand interference.  Valuable  to  the  diagnosis  as  the  history  may 
be,  yet  the  possibility  of  latent  ulcer  must  always  be  borne  in 
mind,  and  surgical  means  employed  if  the  other  symptoms  war- 
rant it.  As  some  one  has  aptly  said,  "  A  timely  diagnosis  pre- 
supposes a  timely  operation."  Unless  the  patient  is  actually 
dying  of  shock,  operative  measures  should  be  resorted  to  imme- 
diately upon  the  recognition  of  the  perforation.  The  mortality 
after  operation,  as  given  by  Finney,  is  now  48  per  cent.  Is  it 
not  safe  to  predict  that  in  the  near  future  it  will  be  reduced  to 
less  than  one-half  this  figure? 

Differential  Diagnosis  of  Perforation:  Acute  phlegmonous 
cholecystitis  may  be  mistaken  for  perforation  of  a  latent  gastric 
ulcer.  In  both  instances  in  this  dilemma  there  may  be  an 
entire  absence  of  a  guiding  clinical  history.  The  pain  may 
be  epigastric  in  both.  In  ulcer  it  is  usually  a  little  to  the  left  in 
the  epigastric  or  hypochondriac  region,  often  felt  acutely,  close 
to  the  scapula  of  the  same  side.  In  cholecystitis  the  pain  is  gen- 
erally over  the  gall-bladder,  is  referred  upward  to  the  right  thorax 
and  shoulder,  and  quite  commonly  to  the  right  iliac  fossa.  In 
perforated  ulcer  the  tenderness  varies  somewhat  with  the  site 
of  the  ulcer ;  usually  it  is  most  acute  in  the  left  epigastric  triangle, 
but  may  be  much  lower  down  along  the  costal  margins.  In 
cholecystitis  there  is  exquisite  tenderness  over  the  gall-bladder. 
In  perforated  ulcer  there  is  shock;  and  low  temperature  obtains 
until  peritonitis  supervenes.  In  cholecystitis  high  temperature 
frequently  marks  the  initiation.  Vomiting  of  blood  is  so  fre- 
quently absent  in  perforation  that  its  absence  signifies  nothing; 
its  presence  is  conclusive.  In  ulcer  there  is  no  tumor,  while  in 
cholecystitis  there  may  be. 
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Acute  Pancreatitis:  The  shock  which  marks  the  onset  of  this 
form  of  pancreatitis  suggests  visceral  perforation.  Unless  a 
perforated  ulcer  of  the  stomach  is  attended  by  free  bleeding,  the 
shock  is  less  profound,  and  reaction  generally  follows  promptly ; 
in  pancreatitis  patients  frequently  succumb  to  the  initial  shock. 
In  less  vicious  cases  the  symptoms  are  very  confusing.  The 
tenderness  in  perforated  ulcer  is  superficial,  and  there  is  general 
hyperesthesia  of  the  abdomen ;  in  pancreatitis  the  tenderness  is 
deep-seated.  In  perforation  the  stomach  is  usually  collapsed; 
in  pancreatitis  it  may  be  distended.  In  perforation  tympany 
quickly  develops,  with  efTacement  of  normal  areas  of  dulness ; 
in  pancreatitis  there  may  also  be  tympany,  but  it  does  not  obscure 
hepatic  and  splenic  dulness. 

Intestinal  Perforation:  In  intestinal  perforation  we  are  usually 
guided  by  a  history  of  typhoid  fever  or  of  some  local  lesion.  The 
pain  is,  as  a  rule,  at  the  umbilicus  or  in  the  iliac  region.  The 
evolving  peritonitis  at  first  is  subumbilical,  and  then  becomes 
general.  And  there  is  the  absence  of  the  superficial  tenderness 
and  characteristically  referred  pains. 

Ectopic  Gestation:  In  a  case  of  ectopic  gestation  ptegnancy  was 
not  suspected,  and  the  gastric  disturbance  was  attributed  to  in- 
digestion. Upon  rupture  the  pain  was  felt  entirely  in  the  epi- 
gastric region,  and  the  case  closely  resembled  perforated  gastric 
ulcer.  The  acute  anemia,  recurring  syncope,  failing  pulse,  and 
the  detection  of  free  blood  in  the  peritoneal  cavity,  and  a  tumor 
in  the  pelvis,  guided  me  to  a  correct  diagnosis. 

Appendicitis  has  been  a  source  of  error.  Careful  application  of 
physical  signs  should  lead  one  to  discriminate  between  the  two 
conditions. 

Prognosis  of  Perforation:  Finney  gives  an  operative  mortality 
after  perforation  of  48  per  cent. ;  others  place  it  as  high  as  62 
per  cent. ;  but  evidently  with  improved  diagnosis  these  figures 
are  bound  to  be  entirely  too  high.  Keen's  latest  operative  mor- 
tality is  given  as  17  per  cent.  The  prognosis  depends  upon  the 
site  of  the  ulcer,  the  quantity  and  character  of  the  stomach- 
contents,  but  above  all  upon  the  time  that  elapses  between  the 
perforation  and  operation. 

(b)  Subphrenic  Abscess:  After  acquiring  adhesions,  should  an 
ulcer  on  the  anterior  surface  of  the  stomach  perforate,  the  pus 
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might  be  so  circumscribed  as  to  be  confined  in  one  pocket  or 
area  of  the  general  peritoneal  cavity ;  usually  such  collections  or 
pockets  of  pus  are  to  the  right  side  of  the  falciform  ligament  of 
the  liver,  and  may  push  the  liver  down  to  a  considerable  extent. 
This  is  an  intra-peritoneal  abscess,  but  subphrenic  in  character. 

In  perforation  of  the  posterior  wall  of  the  stomach,  cases  of 
true  subphrenic  abscess,  such  as  were  first  described  by  Barlow, 
undoubtedly  occur.  Leyden,  who  developed  the  diagnosis  of  the 
condition,  calls  it  a  "  pyopneumothorax  subphrenicus."  This 
name  is  scarcely  applicable,  since  gas  is  not  necessarily  present 
and  causes  a  variance  in  the  physical  signs.  In  perforation  of 
the  stomach,  as  a  rule,  there  is  gas  as  well  as  pus ;  the  gas,  how- 
ever, does  not  necessarily  come  from  the  stomach,  but  may  be 
due  to  the  gas-producing  bacillus. 

The  pathology  and  symptomatology  of  subphrenic  abscess  are 
in  their  developmental  stage,  and  no  doubt  this  complication  of 
gastric  ulcer  is  often  unrecognized.  It  is  of  such  vast  impor- 
tance that  we  reserve  it  for  individual  consideration. 

(c)  Hour-glass  Contraction:  F.  S.  Watson  says  that  Morgagni 
is  said  to  be  the  first  to  describe  that  deformity  of  the  stomach 
known  as  hour-glass  contraction.  It  presents  itself  in  two  forms, 
(i)  congenital,  (2)  acquired. 

( 1 )  The  congenital  variety  is  distinguished  by  an  absence  of  patho- 
logical processes,  and  symmetry  of  the  constriction.  Dr.  Saake 
reports  an  autopsical  finding  which  seems  to  establish  the  fact 
that  this  deformity  may  be  congenital.  The  two  compartments 
were  symmetrical  and  appeared  to  be  brought  about  by  a  peculiar 
grouping  and  course  of  the  muscular  fasciculi  radiating  from  the 
esophagus. 

(2)  In  acquired  hour-glass  contraction  there  is  always  a  defi- 
nite pathological  process  causing  the  constriction.  It  may  be 
in  the  stomach-wall  itself,  or  in  extra-visceral  peritoneal  adhe- 
sions and  contractions.  Cicatrized  ulcer  of  the  stomach  is  such 
a  preponderating  cause  of  this  deformity  that  we  deem  it  proper 
to  consider  it  under  the  head  of  the  complications  of  gastric 
ulcer.  As  a  rule,  ulcer  resulting  in  contraction  is  situated  in  the 
middle  of  the  stomach,  and  the  deformity  is  a  gradual  process. 
It  must  be  more  frequent  than  is  appreciated.     Mayo   Robson 
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himself  has  operated  upon  eleven  cases.  Moynihan  collects  38 
cases,  including  six  of  his  own. 

The  general  symptomatology  rests  upon  the  detection  of  a 
small  or  contracted  stomach,  a  condition  that  is  rarely  met  with 
except  in  cancer  in  the  aged ;  and  the  diagnosis  is  reached  largely 
by  eliminating  cancer.  It  is  true  that  instances  are  reported  in 
which  persons  have  lived  to  middle  life  in  good  health,  and 
autopsy  has  shown  congenital  constriction.  While  such  a 
quiescent  course  may  be  true  of  congenital  deformity,  acquired 
constrictions  usually  present  a  verj'  definite  history  and  gastric 
symptoms  pronounced,  but  not  specifically  diagnostic.  Indeed, 
Sievers  says  the  diagnosis  is  exceedingly  difficult,  and  that  the 
condition  is  often  accidentally  discovered  at  necropsy. 

The  symptoms  are  those  of  great  discomfort  after  eating, 
which  is  followed  b}^  vomiting  of  a  distressing  form.  The  vomi- 
tus  is  usually  small  in  quantity,  and  does  not  relieve  the  pain 
which  persists  more  or  less  all  the  time.  There  may  be,  though 
rarely,  hemorrhage  if  there  is  coexisting  ulceration.  Emaciation 
is  rapid.  Wolfler's  sign,  which  he  regards  as  pathognomonic,  is: 
if  we  inject  fluid  into  an  hour-glass  stomach,  it  does  not  all  return 
through  the  tube,  but  seems  to  disappear  as  through  a  larger 
opening.  He  further  observed  that  after  lavage,  when  the  stom- 
ach appeared  to  be  clean,  there  would  suddenly  return  a  quantity 
of  undigested  food.  Riegel  has  proved  that  the  presence  of  food 
after  lavage  does  not  mean  hour-glass  constriction ;  this  pheno- 
menon may  occur  in  simple  dilatation.  Probably  the  most  reli- 
able signs  are  the  presence  of  succussion  after  we  have  emptied 
the  stomach  through  a  tube,  and  a  study  of  the  outlines  of  the 
stomach  by  auscultatory  percussion  after  distention  with  fluid  or 
gas.  In  emaciated  individuals,  when  the  stomach  is  distended, 
palpation  may  show  the  constricting  notch. 

The  course  and  prognosis  of  hour-glass  constriction  is  prac- 
tically the  same  as  that  of  benign  pyloric  stenosis ;  the  fundus  or 
cardiac  compartment  becomes  dilated,  its  motor  pov^^er  im- 
paired, and  death  finally  ensues  from  insufficient  nourishment. 

The  diagnosis  rests  upon  the  history  of  ulcer,  or  perigastric 
inflammation. 

(d)  Hemorrhage:  To  hemorrhage  as  a  symptom  we  have  ac- 
corded a  conspicuous  place  in  the  diagnosis  of  gastric  ulcer.     As 
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a  complication,  it  may  assume  individual  importance ;  and  while 
its  management  is  somewhat  sub  judice,  it  is  my  conviction  that 
it  demands  surgical  treatment. 

(e)  Pyloric  Stenosis:  The  location  of  ulcer  habitually  near  the 
pylorus  leads  to  one  of  the  most  serious  and  distressing  compli- 
cations in  its  history.  In  acute  ulcer  the  associate  hyperacidity, 
by  its  irritation  of  the  exposed  nerves,  excites  pylorospasm  of 
such  persistent  character  as  to  lead  to  hypertrophy  and  obstruc- 
tion. Organic  constriction  from  cicatricial  contraction  and 
paragastritis,  after  perforation,  is  the  most  frequent  surgical 
complication  in  the  history  of  ulcer.  For  its  consideration  see 
Pyloric  Obstruction. 

Differential  Diagnosis. — Carcinoma  of  the  Stomach:  An  ul- 
cer of  the  stomach  may  have  a  varying  history  through  a  period 
of  years ;  in  carcinoma  the  symptoms  intensify  from  the  beginning 
to  the  termination,  which  is  rarely  longer  than  eighteen  months. 
Ulcer  usually  causes  pain ;  cancer  may  not  until  obstructive 
symptoms  appear.  In  ulcer  vomiting  relieves  pain ;  in  cancer 
it  does  not.  In  ulcer  the  appetite  is  unimpaired ;  in  cancer 
anorexia  is  marked.  Cachexia  is  more  marked  in  the  malignant 
trouble.  In  ulcer  there  may  be  dilatation  of  the  stomach,  but 
without  a  permanent  tumor ;  in  carcinoma  a  tumor  is  generally 
found,  preceding  the  development  of  dilatation.  Only  in  the 
late  stages  of  ulcer  from  cicatricial  contraction  of  the  pylorus  is 
the  vomiting  that  of  dilatation  of  the  stomach;  in  cancer  there 
is  early  pyloric  obstruction  and  the  consequent  vomiting  of  reten- 
tion. The  vomitus  from  ulceration  may  not  show  blood ;  in  car- 
cinoma blood  is  frequently  present  in  the  vomitus,  though  in 
small  quantity.  The  stomach-contents  in  ulcer  shows  excess  of 
hydrochloric  acid  and  absence  of  lactic  acid  ;  in  carcinoma  the 
reverse  is  the  case.  In  the  late  stages  of  carcinoma  there  are 
metastases,  edema  of  the  extremities,  urticaria  and  insomnia, 
with  rapid  decline. 

Gastralgia:  Neurotic  females  especially  suffer  from  pain  and 
vomiting  suggestive  of  ulcer.  This  gastric  neurosis  is  often 
characterized  by  severe  pain,  which  may  occur  periodically,  bears 
no  relation  to  the  taking  of  food,  is  not  attended  by  tenderness, 
is  rather  inconstant  in  its  location,  often  quick  in  its  subsidence. 
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and  does  not  necessarily  impair  tlie  general  hiealtti.     It  is  usually 
attended  by  other  phenomena  or  hysteria. 

Gastritis  may  exist  for  years  with  periodic  exacerbations. 
There  is  no  special  point  of  tenderness,  vomiting  is  not  always 
present,  and  if  so,  is  attributable  to  gross  errors  in  diet  or  to 
alcoholic  excesses.  There  may  be  hyperchlorhydria,  but  not 
necessarily  so.  There  is  no  progressive  anemia,  as  hemorrhage 
is  ver\-  rare.     These  patients  are  often  high-livers  and  obese. 

Duodenal  Ulcer: 

Gastric  Ulcer. 
Age. — Most    commonly    under    forty 

years. 
Sex.  —  More      frequent      in      young 

women. 
Vomiting.— A  constant  symptom. 


Duodenal  Ulcer. 
Forty  years  or  after. 

In  men  eight  to  one. 


fre- 


N  o  t      conspicuous, 

quently  absent. 
Two  to  four  hours  after 

taking  food. 

Infrequent. 


Time   of   Vomiting. — Promptly   after 

eating,    rarely    longer    than    one 

hour. 
Hcmatcmcsis.  —  Frequently      present, 

in  almost  every  case  at  some  time 

in  its  history. 
Pain. — In  the  epigastrium  to  the  left 

of  the  median  line,  and  in  the  left 

hypochondrium. 
Time  of  Pain. — Usually,  immediately 

after  eating. 
Radiation  of  Pain. — To  the  back,  and 

to  the  left  shoulder. 
Tenderness. — Left  epigastric  triangle, 

and    point-tenderness    in    the    back 

to  the  left  of  the  ninth  to  twelfth 

thoracic  vertebrae. 
Helena. — Only  occasionally  seen. 
Jaundice. — Occurs  only  as  a  compli- 
cation, a  valuable  symptom. 

Prognosis. — Saundby,  Welch,  Payne,  and  others  place  the  mor- 
tality of  ulcer  at  5  per  cent.     These  figures  may  be  correct,  if 


In  the  right  hypochon- 
drium or  parasternal 
line. 

Two  to  four  hours  after 
eating. 

Usually  downward,  occa- 
sionally to  the  chest. 

Over  the  duodenum,  near 
the  region  of  the  gall- 
bladder, diffused  along 
the  right  costal  arch. 

Quite  common. 

Though  an  occasional,  yet 
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they  apply  to  the  behavior  of  the  ulcer  during  its  acute  stage 
while  under  observation  at  hospitals.  But  realizing  the  remote- 
ness and  frequency  of  complications,  we  accept  Greenough  and 
Joslin's  figures,  that  after  an  average  period  of  five  years  only 
40  per  cent,  remain  well.  The  exact  mortality  then  from  ulcer 
and  its  complications  has  not  been  ascertained,  but  to  claim  that 
80  per  cent,  of  ulcers  are  permanently  cured  by  medical  treat- 
ment, a  stereotyped  statement  of  text-books,  depreciates  the 
seriousness  of  gastric  ulcer  and  tends  to  its  neglect  and  mis- 
management. 

Surgical  Indications. — A  chronic  ulcer  with  intractable  though 
moderate  symptoms,  reduces  the  patient  to  a  state  of  invalidism. 
Medical  measures  should  not  be  persisted  in  until  the  patient  is 
reduced  through  suffering  and  starvation.  Under  favorable  condi- 
tions the  operative  mortality  is  less  than  lo  per  cent.  In  Mayo  Rob- 
son's  hands,  only  5  per  cent.  The  special  surgical  procedure  de- 
pends somewhat  upon  the  site  of  the  ulcer  and  its  complications. 
The  hyperchlorhydria  and  motor  insufficiency  are  usually  relieved 
by  gastro-cntcrostomy. 

In  pyloric  stenosis,  pyloroplasty  has  not  proved  successful.  It 
has  a  mortality  of  7  per  cent,  and  fails  to  relieve  symptoms  in  fully 
55  per  cent,  of  cases.  In  these  cases  pylorodiosis  alone  is  scarcely 
sufficient,  and  if  employed  should  be  supplemented  by  a  gastro- 
jejunostomy. When  feasible,  the  ulcerous  and  cicatrized  area 
should  be  excised. 

Gastrorrhagia,  moderate  in  amount  and  persistent,  or  sudden  and 
copious,  especially  if  recurring,  very  clearly  demands  surgical  inter- 
vention. The  bleeding  ulcer  is  exposed  by  invaginating  the  stom- 
ach through  an  incision  in  the  anterior  wall.  Hemorrhage  is  con- 
trolled by  ligature  of  bleeding  points,  or  en  masse,  and  the  serosa 
covering  the  involved  area  folded  in  by  a  continuous  Lembert  suture, 
and  after  closure  of  the  wound  in  the  stomach  made  for  explora- 
tion the  operation  is  completed  with  gastro-jejunostomy. 

In  hour-glass  contraction,  gastroplasty  alone,  with  or  without 
excision  of  the  ulcer,  may  suffice,  but  if  the  obstruction  has  resulted 
in  dilatation  of  the  cardiac  compartment,  gastro-jejunostomy  should 
be  done. 

In  all  conditions  requiring  a  gastro-jejunostomy  a  supplemental 
entero-enterostomy,  the  patient's  condition  admitting,  should  be 
done,  with  resection  or  occlusion  of  the  afferent  loop. 
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A  gastric  ulcer  resulting  in  perforation  should  be  treated  by 
immediate  abdominal  section  with  closure  of  the  ulcer  by  suture, 
after  excision,  if  practicable.  If  there  is  much  extravasation, 
careful  toilet  of  the  peritoneum,  with  lumbar  and  pelvic  drainage 
affords  the  best  opportunity  for  recovery.  In  delayed  cases  and 
after  the  onset  of  peritonitis,  the  surgical  attempt  is  warranted 
unless  the  patient  is  actually  dying,  yet  it  is  a  desperate  measure 
chosen  as  an  alternative  under  desperate  circumstances. 
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CARCINOMA  OF  THE  STOMACH. 

Definition. — An  atypical  epithelial  neoplasm,  primarily  affect- 
ing the  glandular  structure  of  the  stomach. 

Frequency. — About  one-fourth  of  all  carcinomata  affect  the 
stomach.  Next  to  the  uterus,  cancer  of  the  stomach  is  the  most 
frequent  form  of  cancerous  disease.  In  an  analysis  of  30,000 
cases  of  cancer  Welch  found  the  stomach  involved  in  21.4  per 
cent.  Cancer  of  the  stomach,  as  of  all  organs,  is  undoubtedly 
increasing  in  frequency. 

Etiology. — We  are  as  yet  in  total  ignorance  concerning  the 
etiology  of  cancer.  This  statement  is  made  with  the  full  knowl- 
edge of  recent  bacteriological  work,  from  which  much  may  be 
hoped ;  but  nothing  conclusive  has  as  yet  developed. 

Heredity:  Ancestral  history  will  show  heredity  in  6  per  cent, 
to  9  per  cent,  of  cases.  Less  importance  is  ascribed  to  this  influ- 
ence by  investigators  than  formerly,  yet  life  insurance  companies, 
figuring  very  closely  upon  its  bearing  in  vital  risk,  increase  the 
premium  where  the  tendency  seems  marked. 

Age:  While  writers  of  a  generation  ago  held  that  gastric  can- 
cer could  be  left  out  of  consideration  in  the  diagnosis  of  obscure 
cases  if  the  patient  was  young,  yet  later  writers  recognize  the 
occurrence  of  a  certain  percentage  of  cases  in  early  periods  of 
life  (Osier  and  McCrae).  Cheney,  in  analyzing  150  cases  of 
cancer  of  the  stomach,  found  that  20  occurred  in  individuals 
under  30  years  of  age.  Six  cases  are  reported  in  children  under 
10  years  of  age,  and  13  cases  between  ten  and  twenty  years. 
While  admitting  its  occurrence  in  the  young  as  a  possibility,  it 
remains  a  guiding  clinical  fact  that  about  75  per  cent,  of  all 
cases  of  cancer  of  the  stomach  occur  between  the  ages  of  40  and 
70  years. 

Sex:  Welch's  table  shows  the  relative  frequency  of  the  dis- 
ease as  1,233  men  to  987  women;  other  observers  record  even  a 
greater  relative  frequency  in  males. 

There  are  certain  factors  which,  acting  as  irritants,  are  con- 
sidered to  have  a  predisposing  influence ;  such  are  gastric  ulcer, 
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chronic  gastritis,  and  traumatism.  But  the  development  of  car- 
cinoma occi:rs  so  frequently  without  previous  gastric  disorder 
that  we  must  not  attach  too  much  importance  to  the  history. 

Pathology. — Cancer  of  the  stomach  is  overwhelmingly  pri- 
mary. Ewald  considers  secondary  involvement  of  the  stomach 
by  cancer  so  rare  as  to  be  almost  a  pathological  curiosity,  yet 
Welch  reports  37  cases,  and  Osier  adds  3  of  secondary  gastric 
cancer. 

Classification:  (i)  Medullary,  (2)  Cylindrical-celled,  (3)  Scir- 
rhous, (4)  Colloid,  are  the  four  histological  varieties  of  cancer. 
The  surgeon  should  be  familiar  with  the  macroscopical  appear- 
ance of  these  several  forms,  as  they  have  a  definite  bearing  upon 
the  limitations  of  surger}^  and  are  of  prognostic  import. 

1.  Medullary  cancer  shows  one  tumor  with  elevated  edges, 
and  central  ulceration  and  depression.  It  is  ragged  in  outline. 
The  bowl-shaped  central  ulceration  leads  to  involvement  of  the 
peritoneum  (Hemmeter). 

2.  The  cylindrical-celled  or  adeno-carcinoma  is  a  proliferating 
tumor  forming  distinct  prominences.  It  gives  rise  to  frequent 
hemorrhage,  and  shows  a  tendency  to  slough ;  large  portions  may 
be  cast  off  in  this  way  and  be  found  in  the  vomitus. 

3.  Scirrhous:  The  distinguishing  characteristic  of  this  form 
of  cancer  gives  it  its  name,  the  hard  cancer.  It  shows  a  flat 
cicatrix-like  appearance  with  corroded  surface,  and  shades  off 
into  healthy  mucosa.  It  is  usually  at  the  pylorus,  and  is  often 
overlooked,  secondary'  growths  of  other  organs  engrossing  atten- 
tion to  the  exclusion  of  the  primary  trouble.  The  tissues  of  the 
pylorus  becoming  infiltrated,  a  ring-like  circular  induration  re- 
sults, and  the  connective-tissue  stroma  contracts  the  lumen  of 
the  pylorus  until  finally  it  becomes  impermeable.  In  the  other 
forms  we  find  extensive  infiltration  with  no  contraction  (Senn). 

4.  The  colloid  growth  is  a  gelatinous,  translucent  thickening 
of  the  stomach-wall.  "  They  present  a  slimy,  mucus-like  feel " 
(Hemmeter). 

Seat:  The  most  frequent  seat  of  cancer  is  2  to  4  cm.  from  the 
pyloric  extremity,  on  or  near  the  lesser  curvature  ;  but  the  medul- 
lary and  colloid  forms  show  no  predilection  for  any  part  of  the 
stomach. 
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Extension  of  cancer  is  by  contiguity,  chiefly  in  the  submucosal 
tissue,  and  by  the  blood,  as  through  the  portal  veins  to  the  liver, 
but  chiefly  by  lymphatics.  Secondary  deposits  appear  in  the  lym- 
phatic glands,  liver,  peritoneum,  pancreas,  etc.  Cuneo  says  that 
invasion  of  the  duodenum  rarely  results  from  cancer  of  the  py- 
lorus. He  emphasizes  the  early  involvement  of  the  parastom- 
achal  ganglia  and  the  necessity  of  their  removal  in  operation. 
The  lymphatics  draining  the  affected  area  pass  to  glands  lying 
along  the  coronary  and  pyloric  arteries  above,  and  the  right 
gastro-epiploic  and  gastro-duodenal  arteries  below   (Moynihan). 

Stomach-Changes:  In  carcinomatous  infiltration  the  stomach- 
v^rall  will  show  general  concentric  contraction,  so  that  the  stom- 
ach may  be  converted  into  a  tube  which  is  merely  the  continua- 
tion of  the  esophagus.  When  the  cardia  is  the  seat  of  cancer, 
atrophy  of  the  stomach  follows  with  dilatation  of  the  esophagus. 
In  ail  forms  obstructing  the  pyloric  extremity,  dilatation  and 
displacement  inevitably  occur.  Peritoneal  adhesions  produce 
deformities  and  displacements  of  the  stomach. 

Blood-Changes :  The  most  usual  alteration  of  the  blood  in  can- 
cer of  the  stomach  is  a  decrease  in  the  number  of  red  corpuscles, 
some  increase  in  the  white,  and  the  presence  of  nucleated  red 
blood-corpuscles.  If  the  blood-count  goes  below  one  million, 
say  Osier  and  McCrae,  it  points  to  pernicious  anemia  and  not  to 
cancer. 

History  and  autopsy  show  that  gastric  cancer  is  not  necessarily 
preceded  by  a  chronic  gastritis,  and  it  rarely  follows  upon  a 
history  of  ulcer. 

The  extent  of  the  local  involvement  may  not  be  indicated  by 
the  general  symptoms. 

Superficial  ulceration  occurs  to  a  variable  extent  in  all  forms 
of  cancer.  Deep  ulceration  leading  to  perforation  is  compara- 
tively infrequent.  As  the  process  is  chronic,  serous  adhesions 
are  usually  acquired,  and  perforation  rarely  takes  place  into  the 
general  peritoneal  cavity;  yet  a  case  is  reported  of  death  from 
perforation-peritonitis,  in  which  autopsy  revealed  the  presence 
of  an  unsuspected  gastric  cancer. 

Symptoms. — The  symptomatology  of  gastric  cancer  presents 
a  very  diversified  picture,  nor  do  the  symptoms  conform  to  the 
pathological  findings. 
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The  character  and  location  of  the  neoplasm,  and  the  age  of  the 
patient  materially  influence  the  manifestations  of  the  disease. 
Every  gradation  from  the  most  active  and  pronounced  symptom 
to  the  latent  or  unsuspected  growth  is  met  with.  Usually,  how- 
ever, there  is  a  complexus  of  symptoms  fairly  constant  in  their 
presence,  typifying  gastric  malignancy.  Occasionally  gastric 
cancer  develops  as  secondary  to  chronic  gastritis  or  gastric  ulcer ; 
in  such  cases  the  patient  for  a  long  time  has  had  his  attention 
fixed  upon  his  dyspeptic  symptoms.  More  frequently — so  much 
so  as  to  be  almost  the  rule — the  patient  gives  a  clear  history 
preceding  the  sudden  development  of  the  gastric  symptoms. 
Anorexia,  repugnance  to  certain  articles  of  food,  especially  meats, 
general  debility,  anemia,  emaciation,  with  a  certain  weight  and 
fullness  about  the  stomach,  are  early  but  rather  indefinite  symp- 
toms. Following  upon  these  there  occur  the  classical  symptoms: 
vomiting,  pain,  perverted  gastric  function,  hemorrhage,  develop- 
ment of  a  tumor,  glandular  involvement,  and  cachexia.  These 
are  associated  with  or  quickly  followed  by  other  phenomena  of 
greater  or  less  significance  in  the  minds  of  various  observers. 

The  patient  may  present  symptoms  so  conspicuously  gastric 
in  character  that  our  attention  is  at  once  directed  to  the  stomach ; 
such  cases  admit  of  early  and  easy  diagnosis.  Not  infrequently, 
however,  the  stomach-symptoms  are  in  abeyance,  and  only  the 
emaciation  and  debility  are  in  evidence ;  or,  in  other  instances, 
we  may  be  misled  entirely  by  the  activity  of  secondary  growths 
in  other  organs,  or  the  sudden  development  of  acute  complica- 
tions attributable  to  an  unsuspected  gastric  cancer.  It  is  only 
by  an  analysis  of  the  individual  symptoms,  and  ascribing  to  each 
its  proportionate  value  that  we  can  arrive  at  a  clear  and  compre- 
hensive view  of  the  condition,  and  early  master  the  problem  of 
diagnosis. 

Early  and  Obscure  S3miptoms:  Perversions  of  taste,  anorexia, 
belching,  and  pyrosis  are  minor  symptoms  that  may  be  regarded 
as  prodromal ;  in  some  cases  they  are  entirely  absent.  In  a 
patient  now  under  my  observation  the  earliest  symptoms  were  a 
slick,  metallic  taste  in  the  mouth,  constant  belching,  and  vertigo ; 
these  were  present  some  six  or  eight  weeks  before  the  character- 
istic symptoms  appeared.  The  tongue  according  to  many  au- 
thorities is  clean ;  Ewald  refers  to  the  coated  condition  of  the 
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tongue  as  being  constant.     Its  appearance  is  so  variable  that  I 
do  not  think  it  significant. 

Pain  may  not  be  present  until  the  size  of  the  tumor  may  be- 
come such  as  to  cause  pressure,  or  until  ulceration  exposes 
nerves.  Ewald  says  that  pain  is  present  in  92  per  cent,  of  cases 
— absent  only  in  old  people.  Pain  is  not  peculiar  as  to  location 
or  quality.  It  is  usually  somewhat  increased  by  taking  food, 
though  it  may  be  several  hours  before  it  develops ;  when  it  occurs 
three  or  four  hours  after  the  ingestion  of  food  the  pylorus  is 
pointed  to  as  the  site  of  the  cancer,  and  the  pain  is  the  result  of 
exaggerated  peristalsis.  Radiating  pains  rather  indicate  serous 
involvement.  Pain  of  cancer  is  less  circumscribed  and  not  so 
paroxysmal  as  compared  with  that  of  ulcer,  and  it  is  of  far  less 
significance  than  the  pain  of  ulcer  or  of  gastritis. 

Vomiting:  The  vomiting  is  at  first  of  a  sour,  usually  clear 
liquid.  If  the  cardia  is  involved,  vomiting  is  usually  immediate 
and  small  in  quantity,  for  the  reason  that  in  cancer  of  the  cardia 
we  have  atrophy  of  the  stomach ;  the  food  is  often  returned  un- 
mixed with  chyme,  due  to  its  retention  in  the  dilated  esophagus. 
In  pyloric  cancer  vomiting  may  be  an  hour  or  two  after  eating; 
as  the  case  progresses,  the  vomitus  assumes  more  characteristic 
features,  those  of  dilatation  and  stagnation.  As  Hemmeter  says, 
cancer  at  the  two  extremities  of  the  stomach  is  always  attended 
by  vomiting.  The  patient  usually  experiences  relief  from  pain, 
fullness,  and  distention.  Vomiting  may  not  be  a  daily  symptom ; 
it  frequently  occurs  at  prolonged  intervals.  The  vomitus  then 
is  excessive  in  quantity,  containing  the  remnants  of  several  feed- 
ings, and  the  quantity  seems  out  of  all  proportion  to  the  amount 
ingested. 

The  vomiting  of  blood  is  a  fairly  constant  symptom.  In  acute 
medullary  cancer  there  is  usually  a  constant  oozing  of  blood 
which  becomes  thoroughly  intermixed  with  the  juices  of  the 
stomach,  and  this  gives  the  vomitus  the  characteristic  coffee- 
ground  appearance. 

It  is  impossible  to  recognize  specific  cancerous  tissue  in  the 
vomitus  if  such  be  isolated  epithelial  cells ;  yet  there  may  be 
thrown  off  bits  of  tumor-tissue  which  will  show  the  cancerous 
arrangement  (Ewald). 
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Other  special  features  of  the  vomitus  itself  will  be  considered 
under  their  proper  headings. 

Hemorrhage  is  usually  a  rather  late  symptom,  though,  as  above 
stated,  it  may  appear  early  in  the  acute  forms.  If  ulceration  is 
progressive,  large  blood-vessels  may  be  opened  and  we  may  have 
copious,  even  fatal  hemorrhage  of  fresh  arterial  blood.  Of  30 
cases  noted  by  McCall  Anderson,  in  14  hemorrhage  was  scanty, 
in  4  free,  in  6  very  copious.  Osier  and  McCrae  found  hemor- 
rhage in  36  cases  out  of  150:  in  2  of  these  cases,  vomiting  of 
blood  was  the  first  symptom.  It  may  be  fairly  stated  that  hem- 
orrhage occurs  in  about  one-third  of  the  cases.  In  a  case  under 
my  own  observation,  hemorrhage,  as  the  first  symptom,  occurred 
nine  months  before  death,  and  recurred  frequently  and  sometimes 
copiously,  the  patient  finally  dying  suddenly  of  supposed  per- 
foration. 

Tumor:  Our  chief  methods  of  determining  the  existence  of  a 
tumor  are  inspection,  palpation,  percussion,  and  inflation  of  the 
stomach.  In  conducting  the  examination  the  patient  should  be 
examined  in  different  positions,  as  change  of  posture  may  dis- 
close a  hitherto  undiscovered  tumor ;  and  we  must  remember  the 
fact  that  gastric  tumors  under  certain  conditions  are  very  mov- 
able, and  that  while  the  epigastrium  is  the  locality  in  which  they 
are  usually  found,  they  may  occupy  very  different  regions  of  the 
abdomen. 

Inspection:  Limiting  our  field  of  vision  to  the  stomach-area 
itself,  we  may  notice  unusual  fullness  about  the  epigastrium,  or 
active  pulsation  of  the  aorta.  In  about  40  per  cent,  of  cases  a 
distinct  tumor  is  visible.  The  location  of  this  tumor  is  in  the 
epigastrium,  either  in  the  median  line,  or  to  the  right  if  the 
pj'lorus  is  involved.  If  there  is  coexisting  dilatation,  the  mass 
may  be  much  lower  than  the  normal  site  of  the  pylorus,  and 
drawn  to  the  left ;  and  here  too  we  observe  the  asymmetrical 
contour  of  the  abdomen.  Tumors  of  the  anterior  wall  and 
greater  curvature,  though  infrequent,  are  readily  seen  and  pal- 
pated. 

It  is  rather  broadly  asserted  that  pyloric  tumors  move  only 
when  attached  to  the  liver.  In  advanced  cases  with  dilatation  it 
is  not  uncommon  for  a  pyloric  tumor  to  be  influenced  by  respi- 
ration, while  those  of  the   greater  curvature  and  anterior  wall 
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descend  with  inspiration  and  ascend  with  expiration.  If  the 
stomach  is  distended  with  food  the  tumor  may  be  concealed ; 
therefore,  many  tumors  are  visible  only  after  lavage.  It  is 
equally  true  that  distention  of  the  stomach  with  air  may  bring 
into  view  a  previously  unobserved  tumor-mass. 

Osier  has  impressed  us  with  the  importance  of  inspection  as 
a  method  of  diagnosis  in  this  disease  as  well  as  in  many  others. 

Palpation:  In  health  the  triangle  between  the  outer  border  of 
the  left  rectus  muscle  and  the  left  costal  cartilages  offers  less 
resistance  than  the  corresponding  area  on  the  right  side.  In 
early  pyloric  degeneration,  increased  resistance  in  the  left  tri- 
angular region  may  indicate  the  development  of  a  tumor.  In 
80  per  cent,  of  cases  a  tumor  develops  at  some  time  in  the  his- 
tory. 

When  the  stomach  is  full,  the  pylorus  may  be  found  pushed 
two  inches  to  the  right  of  the  median  line,  and  overlapped  by 
the  lobus  quadratus.  The  lowest  part  of  the  stomach  is  the 
convexity  of  the  greater  curvature  to  the  left  of  the  median  line  ; 
therefore,  only  the  lower  part  of  the  anterior  surface  is  in  contact 
with  the  anterior  abdominal  wall.  It  is  evident  that  the  tumor 
in  several  parts  can  be  detected  by  palpation.  Cancer  of  the 
cardia  cannot  be  felt ;  so,  likewise,  cancers  of  the  fundus  and 
lesser  curvature  escape  detection ;  but  cancers  of  the  greater  cur- 
vature and  anterior  wall,  though  rare,  when  present  are  easily 
found.  Cancers  of  the  pylorus  are  readily  found  notwithstand- 
ing overlapping  of  the  liver.  Tumors  of  the  curvatures  may  be 
pressed  upon  after  inspiration,  and  their  ascent  retarded  during 
expiration ;  this  test  is  of  value  not  alone  in  distinguishing  gas- 
tric from  other  tumors,  but  in  locating  the  tumor  in  the  curva- 
tures (Ewald).  The  tumor  is  often  hard  and  nodular,  and  two 
or  more  separate  bosses  may  be  outlined;  it  is  generally  im- 
movable. In  pyloric  tumors,  the  proximity  and  frequent  adhe- 
sions to  the  liver  obscure  the  boundaries  of  the  tumor,  mislead- 
ing us  as  to  its  size. 

Sometimes  it  may  be  of  great  advantage  to  supplement  palpa- 
tion in  the  dorsal  and  lateral  positions  by  examining  the  patient 
in  the  knee-elbow  posture.  Movable  tumors  will  then  sink 
against  the  anterior  abdominal  wall  and  be  felt  as  such. 
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Percussion:  This  yields  impaired  t3-mpany,  rarely  a  flat  note. 
This  sign  is  more  misleading  than  diagnostic. 

Auscultation:  Aortic  bruit  may  be  heard  over  pyloric  tumors, 
and  we  also  may  detect  the  gurgling  or  sizzing  sound  of  fluid 
passing  through  the  stenosed  pylorus. 

From  a  diagnostic  point  of  view  the  presence  of  a  tumor  is  the 
most  important  sign,  and  Welch's  statement  of  a  dozen  years 
ago  remains  true  to-day,  that  in  the  absence  of  a  tumor  diagno- 
sis is  always  doubtful.  Unfortunately  a  tumor  does  not  become 
appreciable  until  the  disease  has  existed  from  three  to  six  months, 
therefore  greatly  lessening  its  value  as  a  diagnostic  sign  in  the 
operative  stages  of  the  disease.  Other  symptoms,  in  the  absence 
of  a  tumor,  warrant  a  surgical  diagnosis  ;  to  wait  for  the  presence 
of  a  tumor  is  to  wait  too  long.  Bouveret  claims  that  the  pres- 
ence of  a  tumor  indicates  that  the  disease  has  passed  beyond  the 
limits  of  the  stomach;  he  therefore  upholds  Czerny,  who  main- 
tains that  a  distinctly  palpable  tumor  is  a  contraindication  to 
operation.  While  we  cannot  accept  this  fully,  yet  the  prognosis 
after  operation  in  the  presence  of  a  palpable  tumor  is  certainly 
much  less  favorable. 

Cachexia:  The  causes  of  this  condition  are  threefold:  (i) 
Anemia,  due  to  insufficient  nourishment  and  hemorrhage;  (2)  septic 
infection  from  the  tumor  itself;  (3)  the  absorption  of  leucomains 
and  ptomains  from  the  retained  decomposing  stomach-contents. 
This  cachectic  state  may  be  briefly  expressed  as  septicemia  en- 
grafted upon  anemia.  All  the  factors  mentioned  may  not  be  con- 
cerned in  an  individual  case. 

As  a  symptom,  cachexia  may  precede  the  development  of 
marked  gastric  symptoms ;  indeed,  as  before  stated,  it  may  ap- 
pear very  early,  and  in  exceptional  instances  may  be  the  only 
evidence  of  disease  during  life.  It  is  a  conspicuous  symptom  in 
the  latter  half  of  the  case.  Rare  instances  are  noted,  however, 
of  latent  cancer  that  have  pursued  their  courses  without  even 
the  manifestation  of  cachexia,  death  ensuing  from  some  sudden 
complication,  such  as  hemorrhage  or  perforation.  The  rapid 
emaciation,  the  marked  debility,  the  drawn,  wrinkled  skin  of 
lemon-yellow  or  grayish-white  color,  the  small  crimson  patch 
upon  each  cheek,  standing  out  sharply  against  the  general  sallow 
hue,    hemic    heart-murmur,    transient    edema,    exacerbations    of 
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temperature,  and  neurasthenia,  are  the  impressive  clinical  features 
of  cachexia.  Valuable  as  this  symptom  is,  yet  we  may  exagger- 
ate its  importance  in  diagnosis.  Other  stomachal  conditions, 
innocent  in  character,  produce  cachectic  phenomena  often 
ascribed  to  malignancy  alone. 

Lymphatic  glandular  enlargement  affects  the  mesenteric,  re- 
troperitoneal, supraclavicular,  and  inguinal  glands.  Henoch,  in 
1863,  was  the  first  to  call  attention  to  the  enlargement  of  the 
supraclavicular  glands  in  cancer  of  the  stomach.  Troisier  has 
emphasized  their  diagnostic  importance.  Musser  attaches  the 
greatest  significance  to  their  enlargement.  One  might  well  infer 
from  what  he  says  that  upon  this  sign  alone  he  would  feel  war- 
ranted in  making  a  diagnosis  of  gastric  cancer.  Both  Osier  and 
Ewald  think  too  much  importance  has  been  ascribed  to  this. 
We  must  bear  in  mind  that  in  tubercular  ulcer  of  the  stomach 
there  may  be  enlargement  of  the  supraclavicular  glands;  and  it 
is  well  known  that  in  cancer  of  the  lung,  esophagus,  and  even  of 
the  uterus,  they  may  be  enlarged.  Their  presence  should  merely 
be  accepted  as  accumulative  evidence. 

Motor  power  of  the  stomach  is  impaired  by  the  obstruction  of 
the  pyloric  growth,  by  cancerous  infiltration  of  the  stomach-wall, 
and  by  atrophy  if  the  tumor  is  located  at  the  cardia. 

In  pyloric  obstruction  there  is  for  a  time  a  compensatory 
hypertrophy,  during  which  time  active  peristaltic  waves  are  ob- 
served passing  from  the  left  to  the  pylorus,  forming  visible  pat- 
terns. In  the  height  of  these  spasms  the  pylorus  may  come  well 
into  view  as  a  contracted  hard  tumor.  Osier,  in  speaking  of  the 
value  of  inspection  as  a  sign  in  diagnosticating  carcinoma,  says 
that  in  36  out  of  150  cases  peristalsis  was  visible.  In  three  cases 
marked  movements  were  visible  in  the  tumor  itself.  As  the 
obstruction  tightens,  consecutive  dilatation  gradually  comes  on ; 
the  vigor  of  muscular  contractions  of  the  walls  of  the  stomach 
lessens,  and  in  the  later  months  of  the  disease  stomach-peristalsis 
is  not  likely  to  be  observed.  The  retention  of  food  beyond  the 
normal  digestive  limit  is  the  crucial  test  of  impaired  motility. 

To  determine  the  expulsive  power  of  the  stomach,  Ewald's 
test-breakfast  should  be  employed.  After  this  feeding  the  stom- 
ach should  be  found  empty  in  two  hours.     The  unreliability  of 
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this  is  that  we  are  never  entirely  certain  that  the  stomach  is 
empty  without  repeated  washings. 

Ewald  has  also  suggested  the  salol  test:  15  grs.  of  salol  are 
given  in  three  capsules,  preferably  at  the  height  of  digestion.  ' 
SaHcyhiric  acid  is  recognized  in  the  urine  by  the  violet  color  pro- 
duced on  addition  of  neutral  ferric  chloride  solution.  This  reac- 
tion occurs  from  sixty  to  seventy-five  minutes  after  taking  the 
salol.  The  time  of  the  reaction  is  subject  to  such  variations  as 
materially  to  lessen  the  value  of  this  experiment. 

If  the  propulsive  power  of  the  stomach  is  not  impaired,  the 
gastric  digestion  is  largely  compensated  by  the  pancreatic  juice 
and  saliva,  and  the  patient  may  not  suffer  from  malnutrition. 
But  the  habitual  retention  of  food  in  the  stomach  beyond  the 
natural  limits  gives  rise  to  local  pathological  changes  and  gen- 
eral emaciation.  It  is  the  loss  of  this  motor  power  of  the  stom- 
ach that  hastens  the  progress  of  the  disease  to  a  fatal  termina- 
tion. 

Boas  asserts  that  when  the  three  factors  are  constant — absence 
of  free  hydrochloric  acid,  stagnation  of  stomach-contents,  and 
the  formation  of  large  quantities  of  lactic  acid — the  diagnosis  of 
gastric  carcinoma  may  be  made  even  in  the  absence  of  a  palpable 
tumor. 

Riegel  concludes  that  in  the  gastric  juice  of  a  cancerous  stom- 
ach, as  a  rule,  both  free  hydrochloric  acid  and  the  digestive  power 
are  absent ;  that  on  the  other  hand,  in  any  case  where  free  hydro- 
chloric acid  and  the  digestive  power  are  present,  carcinoma  may 
be  excluded.  Voinovitch  says  that  in  19  out  of  20  cases  no  free 
hydrochloric  acid  is  found  in  cancer ;  this  statement  is  based  upon 
287  analyses.  He  takes  the  unwarranted  position  that  the  ab- 
sence of  hydrochloric  acid  is  as  valuable  a  sign  in  cancer  as  the 
presence  of  a  tumor  in  the  epigastrium. 

Hammerschlag  says  that  in  cases  of  contraction  of  the  stomach, 
carcinoma  may  be  certainly  diagnosed  without  clinical  symptoms 
by  the  constant  deficiency  of  hydrochloric  acid,  excess  of  lactic 
acid,  with  a  diminution  of  pepsin. 

Presence  of  Lactic  Acid:  Boas  concludes:  (i)  In  persons  suf- 
fering from  various  diseases  of  the  stomach,  especially  atony, 
chronic  gastritis,  and  cicatricial  stenosis,  non-malignant  in  char- 
acter, lactic  acid  is  never  found  except  under  very  exceptional 
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circumstances,  and  then  it  is  possible  that  its  origin  is  in  the 
food.  (2)  In  carcinoma  ventricuH  we  find,  with  very  few  excep- 
tions, intense  production  of  lactic  acid.  The  positive  and  re- 
peated demonstration  of  lactic  acid  has  shown  the  existence,  with 
almost  absolute  certainty,  of  carcinoma  of  the  stomach  where  no 
tumor  could  be  found  by  physical  examination.  (3)  In  all  cases 
where  excess  of  lactic  acid  was  found  by  Ufifelmann's  reaction, 
the  diagnosis  of  cancer  was  verified. 

Uffelmann's  Test  for  Lactic  Acid:  To  eliminate  any  chance  of 
error,  it  is  advisable  to  give  a  special  test  meal  as  proposed  by 
Boas,  to  whom  belongs  the  credit  of  having  first  called  attention 
to  the  importance  of  lactic  acid  in  the  early  diagnosis  of  gastric 
cancer.  He  advises  to  give  one-half  to  one  liter  of  moderately 
thin  oat-meal  gruel  (one  tablespoonful  to  one  liter  of  water), 
adding  salt  to  the  taste,  but  nothing  else ;  this  is  to  be  withdrawn 
after  one  hour. 

Uffelmann's  is  the  easiest  clinical  test  for  lactic  acid.  The 
reagent  is  prepared  as  follows :  Mix  10  c.c.  (two  and  a  half 
drams)  of  a  three  or  four  per  cent,  solution  of  carbolic  acid  with 
one  or  two  drops  of  a  neutral  ferric  chloride  solution,  and  dilute 
with  water  until  of  an  amethyst-blue  color.  This  reagent  soon 
decolorizes  and  it  is  best  to  prepare  a  fresh  solution  each  time  a 
test  is  made ;  however,  addition  of  5  per  cent,  of  chloroform  and 
keeping  in  a  dark  bottle  may  preserve  it  for  some  time.  Adding 
some  of  the  gastric  contents  to  this  reagent,  a  canary  yellow  color 
will  at  once  appear  if  lactic  acid  be  present.  Lactates  give  the 
same  reaction  as  lactic  acid. 

The  presence  of  sugar,  alcohol,  citric  acid,  and  certain  salts, 
especially  the  acid  phosphates,  give  a  reaction  resembling  lactic 
acid.  To  eliminate  these  5  or  10  c.c.  of  the  filtered  gastric  juice 
is  treated  with  ten  times  its  volume  of  ether  free  from  alcohol, 
shaken  for  fifteen  or  twenty  minutes  in  a  stoppered  separating 
funnel;  after  the  layers  have  separated,  the  ethereal  solution  is 
allowed  to  evaporate,  the  residue  is  dissolved  in  5  to  10  c.c.  of 
water,  and  this  solution  tested  for  lactic  acid  as  above. 

The  Boas  qualitative  test  for  lactic  acid,  while  more  delicate 
than  the  above,  is  too  complicated  for  clinical  purposes,  and  the 
quantities  of  lactic  acid  which  have  any  pathological  significance 
can  readily  be  detected  with  Uffelmann's  test. 
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Absence  of  Hydrochloric  Acid :  The  diagnostic  vakie  of  the 
absence  of  hydrochloric  acid  is  universally  admitted.  Hemmeter 
claims  that  only  in  carcinoma  arising  from  ulcer  do  we  find  it. 
Upon  the  other  hand,  Rosenbach  opposed  the  views  of  Boas  and 
Riegel  some  time  ago,  and  says  that  his  later  experience  has 
but  strengthened  the  opinion  he  then  expressed.  He  does  not 
consider  the  absence  of  hydrochloric  acid  as  of  any  value  in  the 
diagnosis  of  gastric  cancer.  This  is  an  extreme  position  and  is 
not  sustained.  Robin,  "  although  regarding  the  absence  of 
hydrochloric  acid  as  a  diagnostic  sign  of  great  value,"  reports  12 
cases  in  which  cancer  of  the  stomach  was  accompanied  by  ex- 
cess. He  further  argues  that  the  size  and  situation  of  the  growth 
affords  an  explanation  for  this ;  if  it  remains  limited  to  the  pyloric 
region,  the  greater  part  of  the  gastric  mucous  membrane  is  unin- 
volved  and  performs  its  function  normally ;  if  before  the  appear- 
ance of  cancer  there  was  excess  of  acid,  in  other  words,  if  there 
is  preceding  ulceration,  the  presence  of  hydrochloric  acid  will 
persist  to  the  end.  In  recent  literature  numerous  cases  are  re- 
ported in  which  free  hydrochloric  acid  is  present ;  hence  we  must 
conclude  that  Ewald  is  correct  when  he  says  that  absence  of 
hydrochloric  acid  in  cancer  of  the  stomach  has  no  especial  sig- 
nificance as  such,  but  only  has  value  as  a  secondary  symptom. 

The  tests  for  hydrochloric  acid  have  been  given  in  the  chapter 
on  Ulcer  of  the  Stomach. 

Pepsin  and  rennin  are  not  lessened  in  the  same  proportion  as 
hydrochloric  acid.  No  practical  diagnostic  results  have  thus  far 
been  gained  by  tests  for  the  gastric  ferments  in  gastric  cancer. 

On  microscopical  examination  the  vomitus  is  rich  in  bacteria, 
and  contains  the  Oppler-Boas  bacillus ;  this  is  characteristic  of 
lactic  acid  fermentation,  but  is  not  pathognomonic  of  cancer,  and 
too  much  confidence  ought  not  be  placed  in  this. 

The  diagnostic  significance  of  lactic  acid  is  thus  well  expressed 
by  Ewald :  "  The  presence  of  lactic  acid  is  as  little  specifically 
characteristic  as  the  absence  of  free  hydrochloric  acid.  Lactic 
acid  only  occurs  in  gastric  cancer  after  serious  alterations  of 
digestion  have  appeared,  and  usually  after  a  palpable  tumor  is 
present." 

Blood  Changes:  R.  Lepine  is  the  first  to  point  out  a  diminu- 
tion in  the  globular  richness  of  the  blood ;  it  is,  of  course,  a  late 
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sign.  Hemoglobin  may  be  as  low  as  35  per  cent,  to  40  per  cent. 
in  cancer,  while  in  pernicious  anaemia  it  is  conserved  or  even 
augmented.  The  average  blood-count  is  about  3,000,000  to 
4,000,000;  if  it  falls  to  1,000,000  or  lower,  it  points  to  pernicious 
anemia  and  not  to  cancer. 

There  is  increase  of  white  cells  usually ;  this  may  be  due  either 
to  hemorrhage  or  to  ulceration. 

Referring  to  digestive  leucocytosis,  Carstairs  Douglas  says 
that  he  is  able  to  report  11  cases  of  undoubted  malignant  disease 
of  the  stomach,  in  which  diagnosis  was  confirmed  by  one  of  sev- 
eral ways.  He  regards  the  leucocytosis-test  a  faulty  method, 
and  regrets  that  his  criticism  is  destructive  in  character  to  this 
supposed  sign. 

Bowels :  The  bowels,  as  a  rule,  are  constipated ;  in  the  ad- 
vanced stages  of  the  disease,  especially  when  attended  with  ulcer- 
ation or  sloughing,  a  septic  diarrhea  may  develop.  This  presages 
an  early  termination. 

Edema:  Boas  first  called  attention  to  the  local  edema  about 
the  ankles  as  an  early  and  transient  symptom ;  this  lacks  the  con- 
firmation of  sufficient  observation.  In  the  later  stages  of  the 
disease,  ascites  or  anasarca  frequently  appears.  This  cachectic 
dropsy  is  due  to  hydremia. 

Phlebitis:  Varicosities  of  the  veins  in  the  inguinal  and  crural 
regions  are  frequently  present,  and  Trousseau  attached  the  great- 
est importance  to  the  appearance  of  phlegmasia  alba  dolens. 
These  signs  have  no  especial  value,  as  they  occur  in  many  other 
intra-abdominal  conditions. 

Metastases:  Babes  and  Stoicesco  have  discovered  that  the 
microscopical  examination  of  small  subcutaneous,  metastatic 
tumors  may  be  of  considerable  value  in  diagnosing  cancer  of  the 
internal  organs.  Osier  refers  to  the  detection  of  these  by  inspec- 
tion, especially  around  the  umbilicus,  as  significant  of  cancer  of 
the  stomach. 

Metastatic  growths  appearing  in  other  organs,  in  the  liver 
especially,  may  mask  the  symptomatology  of  the  primary  dis- 
ease. Metastasis  occurs  earlier  in  the  more  acute  forms  of  can- 
cer, and  in  young  individuals.  The  extreme  emaciation  permits 
of  easy  detection  of  enlarged  lymph-nodes  and  secondary 
growths.     It  has   been   remarked   that   nodules   may  be   felt   in 
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Douglass's  cul-de-sac;  this  is  not  peculiar  to  cancer  of  the  stom- 
ach. 

Coma  Carcinomatosum :  This  is  a  complication  or  late  symp- 
tom, accompanied  by  a  peculiar  dyspnea,  respiration  strong  and 
deep,  and  accompanied  by  groaning,  temperature  often  subnor- 
mal.    It  is  a  sign  of  toxemia   (Hemmeter). 

Summary  of  Symptoms:  In  reviewing  the  symptomatology  of 
carcinoma,  the  salient  features  present  themselves  in  the  follow- 
ing order :  The  patient  is  usually  a  male  between  the  ages  of  40 
and  60  years,  without  history  of  digestive  disorder,  and  sud- 
denly develops  perversions  of  taste,  has  eructations  of  gas,  pyro- 
sis and  anorexia ;  is  losing  flesh,  complains  of  weakness  and 
general  debility;  has  a  sense  of  uneasiness  and  fullness  in  his 
stomach  which  amounts  to  pain,  usually  increased  2  to  4  hours 
after  eating;  vomiting  now  appears,  first  due  to  irritation,  later 
to  ischochymia  and  dilatation.  Hemorrhage,  moderate  or  copi- 
ous, may  supervene.  The^e  is  now,  usually,  pronounced  cachexia. 
From  three  to  six  months  after  the  initial  symptoms  a  tumor 
may  appear,  as  a  rule,  at  the  site  of  the  pylorus.  Motor  distur- 
bances and  dilatation  of  the  stomach  now  become  marked  feat- 
ures. Examination  of  the  stomach-contents  usually  shows  ab- 
sence of  hydrochloric  acid  and  presence  of  lactic  acid.  The 
lymphatic  glands  are  enlarged,  metastatic  growths  appear,  con- 
stipation may  now  be  followed  by  a  diarrhea,  there  is  slight 
septic  fever  and  dropsy.  The  terminal  stage  of  the  disease  is 
one  of  marasmus,  the  patient  really  dying  of  hunger  and  thirst; 
coma  or  delirium  marks  the  closing  hours. 

Differential  Diagnosis. — Ulcer  of  the  Stomach:  While  age 
and  sex  guide  us  somewhat  in  distinguishing  ulcer  from  carcinoma 
of  the  stomach,  the  occasional  occurrence  of  carcinoma  in  the 
young  and  in  females  nullifies  to  a  degree  this  differentiation.  A 
pylorospasm,  though  transient,  may  be  mistaken  for  the  tumor 
of  carcinoma.  If  paragastritis  occurs  the  massing  adhesions 
may  simulate  a  malignant  tumor.  The  vomiting  in  both  ulcer 
and  cancer  may  not  immediately  follow  the  ingestion  of  food. 
In  gastric  cancer  the  vomiting  is  that  of  pyloric  obstruction  and 
retention ;  not  so  in  ulcer  except  in  the  late  stages  with  compli- 
cations.    In  pyloric  ulcer  the  pain  and  vomiting  may  not  occur 
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for  two  or  three  hours ;  but  it  is  relieved  more  decidedly  when 
the  stomach  is  empty  in  ulcer  than  it  is  in  cancer.  In  cancer 
the  blood  in  the  vomitus  is  of  a  characteristic  coffee-ground 
appearance ;  the  hematemesis  in  ulcer  is  more  profuse  and  of 
fresher  red  blood.  Loss  of  appetite  is  characteristic  of  cancer; 
hunger,  of  ulcer.  The  course  of  carcinoma  is  more  rapid,  the 
general  health  is  more  impaired,  cachexia,  metastases,  and 
glandular  involvement  appear.  Examination  of  the  stomach- 
contents,  showing  the  presence  of  lactic  acid  and  the  absence  of 
hydrochloric,  is  practically  conclusive  for  cancer.  Exceptions  to 
this  rule  are  quite  rare. 

Prognosis. —  Course:  The  course  of  cancer  depends:  ist,  upon 
the  age  of  the  individual ;  2d,  upon  the  histological  character  of 
the  growth ;  3d,  upon  the  site  of  the  tumor.  The  younger  the 
individual,  as  a  rule,  the  more  rapid  the  course  of  the  disease. 
Neoplasms  rich  in  cellular  elements,  the  medullary  and  cylin- 
drical-celled varieties,  are  more  rapid  in  growth,  more  liable 
to  destructive  changes,  and  show  greater  tendency  to  hemor- 
rhage, perforation,  and  metastasis.  Cancers  of  the  cardia  and 
pylorus,  by  their  obstructive  character,  interfere  with  nutrition 
and  quickly  lessen  the  vital  resistance. 

Duration:  The  duration  of  cancer  is  so  variable  that  it  is 
scarcely  possible  to  place  an  estimate,  but  the  majority  of  cases 
terminate  within  a  year. 

Contraindications  to  Operation. — General  lymphatic  involve- 
ment, metastatic  growths,  pronounced  cachexia,  large  tumor, 
diarrhea,  and  edema,  when  present,  should  deter  one  from  opera- 
tive intervention. 

Surgical  Indications. — Notwithstanding  the  recent  brilliant 
successes,  total  gastrectomy  can  scarcely  be  considered  a  warrantable 
operation.  Pylorcctomy,  or  gastro-enterostomy ,  under  proper  con- 
ditions, mitigate  the  suffering  and  prolong  life. 
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SARCOMA  OF  THE  STOMACH. 

The  great  rarity  of  sarcoma  of  the  stomach,  and  the  similarity 
of  its  symptoms  to  those  of  carcinoma,  render  an  exhaustive  study 
of  it  unnecessary. 

Howard's  statistics,  perhaps  the  most  recent,  show  that  there 
are  a  total  of  sixty-one  cases  reported  in  the  literature. 

Sarcoma  of  the  stomach  may  be  either  primary  or  secondary; 
like  carcinoma,  it  is  usually  primary.  As  a  rule,  it  affects  the 
greater  curvature,  appearing  in  three  forms :  as  myo-,  fibro-,  and 
lympho-sarcoma.  The  lympho-sarcoma  originates  in  the  mus- 
cular or  submucous  structure  of  the  stomach.  The  mucous  mem- 
brane becomes  secondarily  involved.  In  many  cases  the  tumor 
extends  into  the  peritoneal  cavity ;  this,  however,  is  especially 
true  of  the  myo-sarcoma.  It  attains  to  considerable  dimensions, 
tisually  much  larger  than  carcinoma.  In  Baldy's  case  it  filled  the 
abdomen  from  ensiform  to  pubis ;  in  Cantwell's,  the  tumor  re- 
moved weighed  twelve  pounds. 

These  tumors  are  usually  round,  knotty,  and  irregular,  and  sit- 
uated on  a  small  base.  Metastases  in  the  neighboring  organs 
and  especially  in  the  lymphatic  glandular  structures  appear.  In 
■four  cases  of  lympho-sarcoma  observed  by  Kundrat,  the  neoplasm 
infiltrated  the  entire  stomach ;  but  it  is  usually  confined  to  the 
pyloric  portion. 

Harlow  Brooks  reports  a  case  as  developing  after  a  gunshot 
wound ;  this  case  is  unique  in  its  etiology.  It  occurs  in  all  ages, 
but  most  frequently  in  those  of  from  twenty  to  thirty-five  years. 
Men  are  perhaps  more  frequently  affected  than  women. 

Symptoms  are  often  obscure.  In  Baldy's  and  in  Cantwell's 
remarkable  cases  there  were  no  gastric  symptoms.  Hemorrhage 
rarely  occurs  until  late  in  the  disease.  Peritonitis  is  more  com- 
mon. In  those  forms  that  are  seated  at  the  pylorus  the  obstruc- 
tive symptoms  and  chemical  analysis  of  the  stomach-contents  are 
practically  the  same  as  in  carcinoma.  Schlesinger  found  swell- 
ing of  the  spleen  in  most  cases,  and  he  regards  this  as  an  im- 
portant diagnostic  sign,  differentiating  it  from  carcinoma.     The 
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tonsils  and  follicles  on  the  side  of  the  tongue  enlarge.  Cachexia 
is  rapid  and  progressive.  Slight  pyrexia  is  an  earl}'  symptom, 
high  fever  usually  due  to  complications. 

The  duration  of  the  disease  may  be  only  a  few  months,  but  may- 
continue  two  or  three  years;  the  average  is  about  nine  months. 
Schlesinger  considers  the  prognosis  of  sarcoma  better  than  that 
of  carcinoma,  yet  lympho-sarcoma  is  the  most  malignant  of  all 
tumors.  He  prizes  arsenic  especially  highly  in  the  treatment,, 
but  advises  surgical  intervention  if  seen  early. 
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PYLORIC  OBSTRUCTION. 

Definition. — A  partial  occlusion  of  the  lumen  of  the  gastro- 
duodenal  opening,  retarding  the  discharge  of  chyme,  and  at- 
tended by  certain  definite  pathological  changes  in  the  stomach 
itself,  to  which  complications  its  symptoms  are  largely  due. 

Frequency. — When  we  analyze  the  number  and  variety  of  the 
conditions  that  may  produce  pyloric  obstruction,  we  can  appre- 
ciate the  frequency  of  its  occurrence. 

Etiology. — A  general  classification  of  the  causes  of  pyloric  ob- 
struction may  be  made  under  two  heads:  (i)  intrinsic,  (2)  ex- 
trinsic. The  former  are  by  far  the  more  frequent,  and  comprise 
such  conditions  as  neoplasms,  benign  and  malignant,  congenital 
hypertrophic  stenosis,  fibroid  degeneration  of  the  pylorus,  cica- 
trization of  pyloric  and  duodenal  ulcers,  spastic  contraction  of 
the  pylorus  due  to  hyperchlorhydria,  pouches  or  diverticula  of 
the  mucous  membrane.  The  extrinsic  causes  are :  adhesions  sec- 
ondary to  pyloric  and  neighboring  inflammations,  constriction 
at  the  gastro-duodenal  junction  due  to  gastroptosis,  especially 
effective  when  there  is  a  short  gastro-hepatic  omentum,  pressure 
from  gall-stones,  pressure  exerted  by  tumors  of  some  of  the 
neighboring  structures  not  connected  with  the  duodenum  or 
stomach.  Page  and  Clay  report  a  case  produced  by  kinking,  the 
result  of  adhesions  of  a  suppurating  gall-bladder,  shown  by  post- 
mortem examination.  Glenard  pointed  out  that  the  duodeno- 
jejunal junction  may  be  compressed  by  traction  upon  the  mesen- 
tery. Kundrat  describes  several  cases  in  which  he  found  the 
stomach  and  duodenum  greatly  dilated,  the  small  intestine  being 
crowded  down  into  the  pelvis  ;  this  cause  is  especially  active  after 
celiotomy  by  reason  of  the  temporary  loss  of  intra-abdominal 
pressure,  and  is  of  immense  surgical  importance. 

As  we  have  seen,  carcinoma  of  the  stomach  occupies  the  pyloric 
region  in  the  majority  of  cases.  The  cylindrical-celled  and 
medullary  carcinomata  may  form  distinct  tumors  that  project 
into  the  lumen  of  the  pylorus,  mechanically  occluding  its  opening 
without  materially  contracting  it.     The   scirrhous  form   almost 
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invariably  involves  the  pylorus,  and  since  its  nature  is  to  infil- 
trate and  contract  the  involved  part,  it  produces  pyloric  stenosis 
more  frequently  than  all  other  forms  of  carcinoma. 

Hyperchlorhydria  itself,  with  or  without  ulceration,  may  pro- 
duce spastic  contraction  of  the  pylorus.  Of  nearly  loo  opera- 
tions for  pyloric  obstruction,  in  46  Doyen  found  stenosis  of  the 
pylorus  due  to  spastic  contraction  without  cicatrization  or  other 
changes.  While  we  do  not  discredit  the  work  of  this  eminent 
surgeon,  yet  functional  disorders  rarely  require  surgical  inter- 
vention. 

Ulcers  of  the  pylorus  may  run  their  course,  and  contraction  of 
their  cicatrices,  producing  pyloric  stenosis,  may  be  the  only  evi- 
dence of  their  existence.  Ward's  patient  lost  72  pounds  in  seven 
months  from  pyloric  obstruction  due  to  the  healing  of  an  old 
ulcer. 

Dr.  Pertik  describes  a  remarkable  case  of  a  finger-like  redupli- 
cation of  the  duodenal  mucous  membrane  occluding  the  pylorus 
and  producing  dilatation  of  the  stomach.  Deiters  has  collected 
quite  a  series  of  these  congenital  malformations  producing  ob- 
struction and  consequent  dilatation. 

Instances  are  reported  of  adhesions  of  the  gall-bladder,  with 
stones  incarcerated  in  the  cystic  duct,  producing  pyloric  obstruc- 
tion, of  which  A.  A.  Smith's  case  is  an  excellent  example.  It  is 
vmnecessary  to  further  detail  the  numerous  causes. 

Pathology. — The  pathology  of  pyloric  obstruction  is  peculiar  to 
the  various  causes,  but  loss  of  motor  power  and  consecutive  dila- 
tation are  the  inevitable  sequences. 

Symptoms. — As  we  have  seen,  pyloric  obstruction  is  the  out- 
come of  such  a  variety  of  causes,  necessarily  the  symptoms  must 
vary  with  the  pathogenesis.  It  is  of  greatest  importance  to  in- 
vestigate exhaustively  the  history  of  every  case  presenting  the 
symptoms  of  pyloric  stenosis.  The  treatment  is  essentially  sur- 
gical, and  that  surgeon  does  the  best  work  who  best  connects  his 
symptomatology  with  definite  pathology.  It  is  not  sufficient  to 
recognize  merely  a  stenosis ;  this  calls  loudly  for  operative  relief, 
yet  there  may  be  associate  conditions  which  forbid  even  the  con- 
sideration of  the  expediency  of  it. 

The  gastric  distress,  the  vomiting  of  irritation,  in  the  majority 
of  cases  the  presence  of  a  tumor,  with  motor  disturbances  and 
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the  development  of  increasing  dilatation  with  its  characteristic 
symptoms,  the  rapid  emaciation,  the  obstinate  constipation, 
diminished  urinary  secretion,  and  distressing  hunger  and  thirst 
are  all  symptoms  of  the  greatest  value,  but  there  is  but  one  essen- 
tial symptom  of  pyloric  stenosis,  and  that  is  the  presence  of 
residual  food  in  the  stomach  beyond  the  normal  limits  of  diges- 
tion— this  must  be  present  before  an  absolute  diagnosis  of  steno- 
sis can  be  made. 

Prognosis. — We  may  forecast  the  course  and  duration  of  the 
disease  with  some  accuracy  if  we  can  determine  the  benign  or 
malignant  character  of  the  obstruction  ;  yet  every  case  of  per- 
sistent stenosis  pursues  a  definite  downward  course  leading  to 
a  fatal  termination.  Spastic  contractions  are  essentially  inter- 
mittent, and  are  not  necessarily  fatal  in  their  termination. 

Surgical  Indications. — In  non-malignant  obstruction  pyloro- 
plasty is  practiced ;  but  I  prefer  gastro-jejunostomy,  or  else  supple- 
ment the  pyloroplasty  by  the  anastomosis. 

In  malignant  stricture  pylorectomy,  if  feasible,  is  preferred ; 
but  gastro-jejunostomy  is   frequently  the  only  procedure  justified. 
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CONGENITAL   HYPERTROPHIC   STENOSIS  OF  THE 

PYLORUS. 

Definition. — A  congenital  spasm  of  the  pyloric  area,  resulting 
in  hypertrophy  and  stenosis  of  the  pylorus. 

Frequency. — Thomson  says  that  there  have  been  only  45  re- 
ported cases,  one-half  of  these  within  the  last  three  years  (1897). 
Thirty  odd  cases  are  on  record  in  which  the  symptoms  were 
sufficient  to  lead  to  a  correct  diagnosis.  Maier  has  collected  31 
cases  in  the  autopsy-room  which  he  considered  congenital ;  he 
bases  his  opinion  upon  the  absence  of  pathology  that  could  cause 
hypertrophy  and  stenosis.  As  the  youngest  was  12,  and  the  old- 
est 80,  it  is  not  sure  that  these  cases  were  all  congenital,  yet  it  is 
admitted  that  some  cases  of  congenital  stenosis  not  only  survive 
infancy  but  reach  advanced  life.  The  impression  is  gaining 
ground  that  the  affection  is  far  more  common  than  is  supposed. 

Etiology. — Nicoll  gives  the  following  theories  of  the  causation : 
(i)  that  the  condition  is  the  result  of  a  congenital  developmental 
aberration,  possibly  connected  with  the  junction  at  the  pylorus 
of  two  different  processes  of  development;  (2)  that  congenital 
hj-pertrophy  is  secondary  to  antagonistic  incoordinated  action  of 
the  muscles  of  the  stomach  on  the  one  hand,  and  those  of  the 
pylorus  on  the  other,  dependent  upon  functional  disorder  of  the 
gastric  nervous  system,  ultimately  resulting  in  congenital  gastric 
spasms ;  (3)  that  it  is  due  to  gastric  dyspepsia  arising  after 
birth,  and  hence  not  congenital  at  all ;  (4)  that  it  is  due  to  a 
chronic  inflammation. 

Thomson  considers  the  primary  cause  to  be  a  nervous  distur- 
bance leading  to  spasm  or  incoordination  of  the  muscles  of  the 
pylorus,  the  hypertrophy  of  the  muscle  being  the  natural  conse- 
quence. Pritchard,  also,  regards  the  spasm  as  primary,  and  the 
hypertrophy  and  the  stenosis  secondary. 

It  must  be  remarked  that  Maier  adduces  that  the  closure  of  the 
foramen  Winslowii  might  be  an  etiological  factor  (?). 
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Heredity:  The  subject  is  entirely  too  new  to  determine  the 
question  of  heredity,  but  Henschel  records  three  cases  occurring 
in  one  family. 

Sex :  Sex  appears  to  play  no  part — there  is  no  preference  shown 
for  either  sex. 

Pathology. — This  condition  was  first  described  by  Landerer. 
Microscopically  the  hypertrophy  may  involve  both  muscular 
coats,  or  the  circular  only,  but  usually  there  is  a  combination  of 
muscular  hypertrophy  with  fibrous  thickening.  In  three  cases 
Gran  found  only  the  circular  fibers  involved ;  they  were  hj'per- 
trophied  and  gathered  into  larger  bundles.  Schwyzer  found  the 
mucosa  greatly,  the  mucularis  enormously,  and  serosa  somewhat 
thickened,  the  chief  part  of  the  tumor  being  formed  by  the  cir- 
cular muscular  fibers.  Still  describes  a  case  of  great  thickening 
of  the  muscular  wall,  but  the  lumen  was  normally  patent.  Melt- 
zer  reports  a  case  of  congenita!  stenosis  with  no  patholog^y  at  all. 
In  no  case  has  there  been  atresia;  in  some  the  pyloric  end  of  the 
stomach  invaginates  into  the  duodenum.  The  stenosis  is  chiefly 
due  to  spasm,  and,  as  measured  at  post-mortem,  is  but  an  inac- 
curate gauge  of  stenosis  in  life ;  in  proof  of  this,  Pfoundler  states 
that  in  congenital  stenosis  at  autopsy  the  pylorus  is  found  con- 
tracted, but  after  repeated  washings  with  water,  or  even  after 
waiting  a  few  hours,  it  will  be  found  of  normal  size. 

Kammerer  says  there  are  two  forms  of  congenital  stenosis: 
(i)  absolute  at  birth,  (2)  that  which  is  progressive,  but  not  pri- 
marily absolute. 

The  constant  pylorospasm  with  consequent  compensatory 
hypertrophy  of  the  muscular  wall  leads  on  to  degeneration. 
Over-exertion,  assisted  perhaps  by  malnutrition,  favors  the  de- 
velopment of  the  dilatation,  so  that  spasm,  hypertrophy,  and 
gastrectasia  form  the  pathological  cycle. 

Symptoms. — Rolleston  says  that  the  average  age  when  recog- 
nized by  symptoms  is  about  three  months.  With  this  Still 
agrees,  and  he  reports  three  cases,  all  boys,  who  died  from  12  to 
15  weeks  after  birth.  We  must  think  of  congenital  stenosis  as 
soon  as  a  child  suffers  from  constant  vomiting  without  any  ap- 
parent cause,  and  especially  without  the  symptoms  of  gastritis 
or  enteritis,  and  above  all,  if  in  three  or  four  hours  after  taking 
food  nearly  the  whole  quantity  can  be  removed  by  the  stomach- 
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tube.  The  vomitus  is  not  likely  to  contain  bile.  Constipation 
is  pronounced,  but  the  symptoms  of  obstruction  are  wanting. 
From  this  we  see  that  the  symptoms  conform  to  the  progressive 
pathology.  In  the  first  stage  we  are  not  often  consulted;  the 
child  is  ravenously  hungry,  takes  its  nourishment  greedily,  and 
vomits  frequently.  In  the  second  stage,  when  hypertrophy  is 
commencing,  there  are  marked  peristaltic  waves  from  left  to 
right,  vomiting  is  still  conspicuous,  and  emaciation  is  rapid. 
Finally  the  hypertrophied  muscle  undergoes  degeneration,  and 
we  have  consecutive  dilatation.  When  the  stomach  is  empty 
it  is  easy  to  detect  a  tumor  in  the  region  of  the  pylorus, 
smooth,  and  varying  in  size  and  tension.  Inflation  of  the  stom- 
ach develops  the  asymmetrical  distention  of  the  abdomen,  for  in 
this  condition  it  is  especially  noted  that  the  intestinal  canal  is 
collapsed.  The  pronounced  marasmus  allows  us  to  see  the  out- 
lines of  the  dilated  stomach,  and  if  the  motor  power  is  not  lost, 
to  observe  the  peristaltic  waves.  Dehio's  method  and  ausculta- 
tory percussion  confirm  the  existence  of  dilatation. 

Summary  of  Symptoms:  The  occurrence  in  an  infant  from  12 
to  15  weeks  of  age  of  frequent  vomiting,  at  first  of  small  quanti- 
ties, later  at  longer  intervals  and  of  larger  amounts,  in  the  ab- 
sence of  any  definite  cause,  is  the  first  and  most  suggestive  symp- 
tom. Constipation  and  emaciation,  the  exaggerated  peristalsis, 
the  hard,  contracted  pylorus,  and  lastly,  the  dilated  stomach  are 
the  symptoms  and  signs  upon  which  we  base  the  diagnosis  of 
congenital  hypertrophic  stenosis. 

Prognosis. — In  the  light  of  the  statements  of  Maier,  and  Lan- 
derer  we  must  assume  that  some  cases  of  congenital  stenosis  not 
only  survive  infancy  but  reach  advanced  age ;  yet  when  the  dis- 
ease reaches  the  stages  of  hypertrophy  and  dilatation,  a  fatal 
result  may  be  expected.  Broadly  stated,  the  aft'ection  is  fatal 
unless  relieved  by  surgical  measures. 

Surgical  Indications.^ — If  operation  is  done  early,  pyloroplasty 
should  suffice.  Later,  when  there  is  loss  of  motor  power  with 
dilatation,  the  preferable  procedure  is  gastro-jcjunostomy. 
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DILATATION  OF  THE  STOMACH. 

Definition. — An  abnormally  large  stomach  with  deficient  motor 
power. 

Synonyms. — Gastrectasia ;  ischochymia  (Einhorn). 

Frequency. — Dilatation  occurs  as  a  sequel  of  such  a  variety  of 
causes  that  every  general  practitioner  can  attest  to  its  frequency. 

Etiology. — The  causes  of  dilatation  are  numerous ;  they  may 
be  comprehensively  grouped  under  two  heads,  (i)  atonic,  (2) 
obstructive. 

I.  Atonic:  As  the  term  atony  implies,  the  essential  feature  in 
this  condition  is  a  weakening  of  the  muscular  walls.  It  is  the 
outcome  of  local  and  constitutional  causes ;  the  local  causes  are 
chiefly  attributable  to  errors  in  diet,  over-eating  and  drinking, 
and  chronic  gastritis ;  the  constitutional  conditions  are  the  vari- 
ous neuroses,  malnutrition,  and  general  debility.  Atonic  dilata- 
tion does  not  exist  as  a  pathologic  entity,  but  is  often  a  conspicu- 
ous local  phenomenon  of  a  general  disease. 

Acute  dilatation  of  the  stomach  is  usually  atonic  in  nature.  H. 
Campbell  Thomson  has  collected  44  cases  due  to  a  variety  of 
causes.  It  is  most  frequently  met  with  as  a  sudden,  unantici- 
pated, and  rather  late  complication  of  severe  injuries  or  extensive 
surgical  operations,  not  necessarily  connected  with  the  abdomen. 
It  is  also  attributable  to  gross  errors  in  diet,  and  as  a  compli- 
cation of  constitutional  conditions  marked  by  great  debility. 

Duodenal  compression  and  constriction  is  emphasized  as  a  fre- 
quent cause  of  dilatation  occurring  after  abdominal  section. 
Glenard  and  Albrecht  assert  that  as  after  celiotomy  the  intra- 
abdominal pressure  is  lost,  there  is  general  enteroptosis,  and  the 
traction  exerted  upon  the  superior  mesenteric  artery  with  its 
accompanying  bundles  of  connective  tissue,  compresses  the  duo- 
denum and  causes  stagnation  of  stomach  contents.  The  author 
has  taken  some  pains  to  verify  this  mechanical  theory,  and  is 
disinclined  to  accept  it  as  the  essential  factor  in  the  gastric  dis- 
tention. 
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2.  Obstructive  or  Consecutive:  This  is  a  sequel  of  the  various 
conditions  producing  pyloric  stenosis:  malignant  diseases,  irrita- 
ble ulcer,  cicatricial  contraction,  pylorospasm  due  to  hyperchlor- 
hydria,  peripyloritis,  extraneous  pressure  from  tumors,  gall- 
stones,  etc. 

Age:  Atonic  dilatation  occurs  most  frequently  in  infancy  and 
in  advanced  life.  Comby  asserts  that  dilatation  of  the  stomach 
in  children  is  by  no  means  rare,  and  that  its  association  with 
rickets  is  not  a  mere  chance  occurrence ;  they  both  are  dependent 
upon  improper  alimentation.  The  general  debility  of  old  age, 
associated  with  local  causes,  may  give  rise  to  gastric  myasthenia. 
The  obstructive  types  are  more  common  in  middle  and  advanced 
life. 

Pathology. — In  atonic  dilatation  arising  from  constitutional 
causes,  the  muscular  walls  are  found  of  normal  thickness  or  of 
unusual  thinness  (Ewald).  As  the  result  of  food-stagnation  and 
fermentation  we  find  gastric  catarrh.  We  therefore  have  gas- 
tritis both  as  cause  and  eflfect  of  dilatation.  Occasionally,  in  the 
dilatation  found  in  3'Oimg  and  poorly-nourished  children,  pectini- 
form  ulcerations  and  capillary  hemorrhages  are  observed  in  the 
mucous  membrane  at  autopsy.  In  acute  paralytic  conditions  the 
stomach  looks  like  a  "  tightly-distended  cylinder,  shaped  like  a 
V"  (Thomson).  It  is  distended  with  gas  and  fluid,  without 
macroscopical  changes  in  the  wall. 

In  obstructive  dilatation  there  is  first  compensatory  hyper- 
troph}^  of  the  muscular  wall,  then  dilatation  with  thinning.  The 
dilatation  is  due  to  the  existing  inflammation  and  degeneration 
of  the  muscular  fibers,  yielding  under  the  long  strain  of  an  over- 
distention  from  the  stomach-contents.  At  the  pylorus  is  found 
the  prime  or  causal  pathological  condition. 

Symptoms. — In  explanation  of  the  symptoms  we  must  bear  in 
mind  the  impressive  statement  of  Welch,  that  there  are  three 
inevitable  results  of  dilatation :  loss  of  motor  power,  disordered 
digestion,  and  arrested  absorption.  Investigation  along  these 
lines  will  develop  the  symptomatology'. 

As  dilatation  of  the  stomach  is  the  product  of  some  condition 
local  or  remote,  it  is  imperative  that  we  should  obtain,  by  search- 
ing interrogation,  the  history;  this  will  not  only  determine  the 
obstructive  or  atonic  character  of  the  dilatation,  but  will  guide 
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US  in  our  prognosis  and  therapy.  It  is  obvious  that  the  symp- 
toms due  to  cancer  of  the  pylorus  would  be  very  different  from 
those  of  atonic  dilatation  following  a  protracted  illness,  or  con- 
sequent upon  severe  injury  or  operation.  Every  case  will  pre- 
sent not  alone  the  symptoms  of  dilatation,  but  the  symptoms 
of  the  prime  cause.  It  is  not  sufficient,  therefore,  to  determine 
simply  the  presence  of  dilatation,  but  the  cause  also  must  be 
determined,  and  oftentimes  this  can  only  be  done  by  a  process 
of  exclusion. 

In  order  to  recognize  dilatation,  every  method  of  diagnosis 
must  be  employed.  The  patient  usually  complains  of  dyspepsia, 
indigestion,  of  weight  or  fullness,  employing  some  such  indefinite 
terms  to  direct  our  attention  to  the  stomach. 

Pain:  The  existence  of  actual  pain  depends  upon  the  cause  of 
the  dilatation.  In  simple  atonic  dilatation  the  pain  is  never  acute, 
although  the  distention  may  be  distressing.  In  obstructive  dila- 
tation we  may  have  the  pain  peculiar  to  ulcer  or  cancer,  aggra- 
vated by  tension  upon  the  diseased  pylorus.  Pain  and  distress 
are  usually  relieved  by  vomiting. 

Vomiting:  This  is  the  most  characteristic  symptom  of  dilata- 
tion, and  it  possesses  diagnostic  peculiarity.  It  occurs  usually 
late  after  taking  food,  indeed,  often  bears  no  relation  to  the  time 
of  taking  food.  If  there  is  marked  associated  gastritis,  early  in 
the  history  there  may  be  frequent  vomiting,  but  as  the  case 
reaches  an  advanced  stage  of  relaxation,  the  vomiting  becomes 
infrequent,  at  irregular  intervals,  the  distinguishing  feature  being 
the  quantity  and  character  of  the  vomitus ;  there  is  an  enormous 
amount  ejected  (as  much  as  iy}i  lbs.  is  recorded),  and  it  con- 
tains remnants  of  food  taken  hours  or  even  days  before.  This 
retention  of  food  in  the  stomach  beyond  the  normal  limits  for 
stomach-digestion,  which  Leube  has  fixed  at  seven  hours,  is  in 
itself  conclusive  proof  of  motor  deficiency,  an  essential  element 
of  dilatation.  The  vomitus  has  a  brownish-green  color,  offen- 
sive odor,  and  a  floating  scum.  As  Hochhaus  has  emphasized,  if 
the  stenosis  is  in  the  duodenum,  below  the  ampulla,  there  is  usu- 
ally a  large  quantity  of  bile  in  the  vomitus ;  this  is  especially  true 
in  post-operative  dilatation.  In  all  forms  of  dilatation  after 
copious  vomiting  the  abdomen  is  flat,  and  there  is  usually  marked 
relief  experienced. 
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HCl  is  usually  absent  in  malignant  stenosis  and  in  dilatation 
from  chronic  gastritis ;  in  old  cicatrized  ulcer,  the  form  that 
usually  gives  rise  to  dilatation,  it  may  also  be  absent  from  ex- 
haustion of  the  gastric  glands. 

Ewald  says  that  entirely  too  much  importance  is  attached  to 
the  presence  of  sarcinae. 

The  uncertainty  or  unreliability  of  the  potassium-iodid  test 
for  the  absorptive  power  of  the  stomach,  and  of  the  salol-  and 
oil-tests  for  the  motor  power,  renders  these  of  small  value  in  the 
diagnosis.  These  tests  will  be  found  under  Carcinoma  of  the 
Stomach. 

Notwithstanding  the  discomfort  and  vomiting,  the  patient  re- 
tains a  good  appetite.  He  may  be  ravenously  hungry  at  times, 
and  complains  of  great  thirst.  His  tongue  is  usually  clean, 
though  the  heavy  coating  characteristic  of  gastritis  may  be  pres- 
ent. His  breath  is  offensive,  he  eructates  foul-smelling  gas  con- 
stantly, in  a  noisy,  prolonged  effort;  this  belching  is  due  to  the 
fermentation  of  the  stagnating  stomach-contents.  Constipation 
is  obstinate,  the  stools  are  dry,  scybalous  masses.  The  urine  is 
scanty,  malaise  is  marked,  and  headache  is  a  constant  accom- 
paniment. Vertigo  is  a  frequent  symptom.  If  the  distention  is 
great  the  patient  complains  of  cardiac  embarrassment,  has  palpi- 
tation, feeble,  irregular  pulse,  and  often  precordial  pain,  which 
may  be  mistaken  for  angina.  The  peripheral  circulation  becomes 
decreased,  shown  by  moist  and  cold  extremities.  Broadbent  lays 
much  stress  upon  the  nocturnal  asthma ;  this  is  due  not  only  to 
pressure,  but  to  the  toxemia.  There  may  be  also  some  slight 
toxic  temperature. 

From  the  retention  of  food  and  the  non-absorption  by  the  gas- 
tric and  intestinal  mucous  membranes,  there  is  produced  an  ab- 
normal dryness  of  all  the  tissues  of  the  body,  as  expressed  in 
deficient  urine,  constipation,  and  dry  skin.  Kuckein  believes 
that  the  thickening  of  the  blood  resulting  from  this  non-absorp- 
tion produces  a  symptom  very  common  in  gastrectasia,  namely, 
tetany;  this  is  a  nervous  phenomenon  which  manifests  itself  by 
painful  spasms  of  the  flexor  muscles  of  the  arms  and  legs,  and  of 
the  abdominal  muscles ;  these  attacks  usually  begin  in  the  region 
of  the  stomach,  and  may  last  some  hours.  In  them  the  face 
assumes  a  rigid  mask-like  appearance.     The  temperature  rises 
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and  the  pulse  becomes  weak  and  feeble,  and  not  infrequently  the 
patient  dies  in  the  attack.  If  he  survives  the  attack,  it  may 
recur  at  irregular  intervals,  usually  after  severe  vomiting.  Kuss- 
maul  was  the  author  of  the  idea  that  these  phenomena  proceeded 
from  the  dryness  of  the  tissues,  but  now  believes  that  the  chief 
cause  of  gastric  tetany  is  auto-intoxication. 

The  infection  from  decomposition  produces  nervous  depres- 
sion, the  patient's  sensorium  is  clouded,  he  is  melancholic  and 
drowsy,  and  may  pass  into  a  stupor,  very  aptly  called  coma  dys- 
pepticiim,  in  which  state  he  may  make  his  exitus. 

Physical  Signs. — In  entering  upon  an  effort  to  make  a  diagno- 
sis of  dilated  stomach,  we  must  bear  in  mind  that  the  normal 
position  of  the  stomach  varies  greatly.  Ewald  has  emphasized 
the  frequently  vertical  position.  Luschka  places  the  pylorus  in 
the  triangle  between  the  right  border  of  the  xiphoid  cartilage 
and  the  right  costal  margins.  The  lower  border  of  the  greater 
curvature  is  well  above  the  umbilicus.  The  fundus  lies  beneath 
the  base  of  the  left  lung  and  is  almost  covered  by  its  projecting 
margins.  The  relations  of  the  stomach  are  somewhat  changed 
with  the  posture  of  the  patient. 

While  we  attach  the  greatest  importance  to  the  subjective 
symptoms  of  gastrectasia,  physical  signs  are  essential  to  the 
establishment  of  a  diagnosis.  If  Osier's  classical  work  upon 
Abdominal  Tumors  were  accessible  to  all  students,  further  con- 
tribution upon  this  subject  would  be  unnecessary. 

The  General  Appearance  of  the  Patient:  The  marked  emacia- 
tion, the  anxious,  hungry  expression,  sunken  eyes,  dry,  yellow 
parchment-skin,  and  cracked  mucous  membranes,  simulate  cach- 
exia. 

Inspection  is  one  of  the  most  valuable  means  of  diagnosis. 
The  asymmetrical  distention  of  the  abdomen  is  suggestive ;  the 
right  hypochondrium  is  usually  flat;  the  epigastric,  but  especially 
the  umbilical  and  left  hypochondriac  regions  are  usually  mark- 
edly distended.  In  moderate  dilatation  the  enlargement  of  the 
abdomen  may  not  be  noticed  as  long  as  the  patient  retains  the 
recumbent  posture,  but  becomes  apparent  when  the  patient 
stands. 

The  statement  of  Musser  and  Steele,  that  inspection  is  nega- 
tive, is  surprising.     It   is  true   in   atonic   dilatation ;   the   flaccid 
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walls  of  the  stomach  accommodate  themselves  to  the  abdominal 
cavity  and  the  outlines  do  not  stand  out  distincth',  nor  is  there 
visible  peristalsis ;  but  in  dilatation  of  obstructive  origin  not  only- 
can  we  oftentimes  outline  the  borders  of  the  stomach  by  inspec- 
tion, but  waves  of  peristalsis  from  left  to  right,  terminating  in 
the  epigastrium  and  often  developing  a  tumor  at  the  pylorus, 
appear.  The  lesser  curvature  of  the  stomach,  says  Osier,  is  often 
much  more  distinct  in  outline  than  the  greater,  its  line  passing 
vertically.  The  greater  cur\'ature  descending  on  the  left  side, 
according  to  the  degree  of  dilatation,  occupies  some  position 
between  the  umbilicus  and  pubis,  then  curving  to  reach  the 
pylorus,  may  extend  well  into  the  right  side.  These  borders  are 
distinct  when  peristalsis  is  excited.  I  have  occasionally  seen  the 
pyloric  region  in  obstructive  dilatation  rise  up  as  a  large  globular 
tumor,  and  then  slowly  relax. 

The  value  of  inspection  must  be  appreciated,  since  Osier  made 
the  diagnosis  by  this  sign  alone  in  10  out  of  13  cases,  but  its 
special  value  is  in  obstructive  dilatation. 

Palpation:  A  pyloric  tumor  may  be  felt,  usually  displaced 
downward  and  often  very  movable.  Manipulation  may  excite 
peristalsis,  the  stomach  then  offering  a  changing  resistance. 
Palpation  combined  with  percussion  will  elicit  "  splashing " ; 
while  this  is  a  valuable  sign  we  cannot  attribute  to  it  the  diag- 
nostic value  that  Armstrong  assumes  for  it. 

Auscultatory  Percussion:  This  method  of  diagnosis  is  really 
the  most  valuable  of  all  in  outlining  the  size  and  position  of  the 
stomach. 

The  stomach  should  first  be  emptied  of  its  contents,  and  then 
be  inflated  with  atmospheric  air  through  a  tube,  or  else  distended 
with  gas,  the  patient  taking  a  teaspoonful  of  tartaric  acid  in 
water,  followed  by  a  somewhat  larger  quantity  of  sodium  bicar- 
bonate. After  inflation  the  outlines  may  become  visible ;  the 
pyloric  tumor  may  disappear,  or  become  more  prominent  accord- 
ing to  its  location.  We  must  bear  in  mind  that  the  area  of 
tympany  varies  with  the  amount  of  stomach-contents,  hence  the 
advisability  of  lavage  before  inflation. 

Auscultatory  percussion  is  more  accurate  and  delicate  than 
simple  percussion.     With  the  stethoscope  placed  over  the  center 
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of  the  stomach  we  very  lightly  percuss  with  a  slight  glancing 
blow,  beginning  close  to  the  stethoscope ;  we  thus  ascertain  the 
normal  stomach  note,  and  percussing  progressively  outward  in 
each  direction,  we  are  at  once  aware  of  the  change  of  note  when 
the  borders  of  the  stomach  are  passed. 

In  extreme  dilatation,  owing  to  the  increased  weight  and  relax- 
ation, the  lesser  curvature  may  lie  surprisingly  low,  reaching  to 
midway  between  the  umbilicus  and  ensiform  cartilage,  and,  as 
before  stated,  may  occupy  a  rather  vertical  position.  After  infla- 
tion auscultatory  percussion  should  be  employed  in  both  recum- 
bent and  standing  positions.  In  percussing  a  stomach  without 
previous  lavage,  we  must  remember  that  the  greater  portion  is 
tympanitic,  and  that  the  lower  part  is  dull  when  the  patient  is 
standing;  when  we  change  the  position  of  the  patient  the  reson- 
ance will  vary.  If  the  stomach  dulness  in  the  standing  position 
is  below  the  umbilicus,  there  is  either  marked  gastroptosis,  or 
else  dilatation,  probably  both.  Concerning  the  change  in  the 
area  of  dulness,  Konig  says  that  in  a  dilated  stomach,  when  the 
patient  lies  on  the  back,  there  is  dulness  in  the  left  lateral  region, 
which  dulness  disappears  when  the  patient  is  turned  on  the  right 
side.  Ferber  has  called  attention  to  the  fact  that  the  circular 
tympany,  "  stomach-lung  region,"  formed  by  the  stomach  under 
the  lower  border  of  the  left  lung,  gradually  disappears  behind  the 
axillary  line  if  the  organ  be  normal,  while  in  dilatation  it  may 
be  traced  back  to  the  vertebral  column.  These  signs,  of  course, 
depend  upon  the  amount  of  fluid  or  ingesta  in  the  stomach. 

Here  I  would  again  emphasize  that  the  physical  examination 
of  the  abdomen  should  be  preceded,  when  practicable,  by  lav- 
age ;  by  this  means  we  not  only  detect  the  presence  and  estimate 
the  amount  of  residual  food  in  the  stomach,  but  we  also  prepare 
the  organ  for  inflation.  If  inflation  is  not  available  at  the  time, 
we  have  a  useful  aid  in  determining  the  capacity  and  outlines  of 
the  stomach  in  Dehio's  method ;  to  employ  this  method  properly 
we  must  here,  too,  thoroughly  wash  the  stomach,  then  require 
the  patient,  while  in  a  standing  position,  to  drink  measured  quan- 
tities of  water ;  then  by  simple  percussion,  or  preferably  by  aus- 
cultatory percussion,  from  the  lower  limits  of  dulness  upward 
we  outline  the  greater  curvature  of  the  stomach.  We  may  also 
test,  to  some  extent,  the  capacity  of  the  stomach,  knowing  the 
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normal,  which  Ewald  places  at  1500  c.c,  and  Stengel  at  2600  c.c. 
The  amount  of  fluid  that  a  patient  will  take  is  by  no  means  a 
guide  to  the  capacity  of  the  stomach,  however. 

Aufrecht  lays  stress  upon  two  signs:  (i)  Variation  in  per- 
cussion note — a  gentle  blow  over  the  stomach  in  the  same  situa- 
tion will  at  one  time  be  dull,  at  another  tympanitic,  by  reason 
of  the  more  voluminous  and  energetic  peristaltic  contraction  of 
the  hypertrophied  wall  of  the  stomach ;  (2)  cracked-pot  sound, 
best  elicited  at  the  junction  of  the  area  of  circumscribed  dulness 
and  the  adjacent  tympanitic  area — this  is  from  the  vibration  of 
the  volume  of  air  in  the  portion  of  the  stomach  undergoing  relax- 
ation secondary  to  the  preceding  contraction. 

Leube  attaches  considerable  importance  to  palpation  of  the 
stomach-tube,  and  the  distance  to  which  it  descends ;  it  is  by  no 
means  easy  to  feel  a  soft  rubber  tube  in  the  stomach  through  the 
abdominal  wall,  so  his  test  is  not  at  all  reliable. 

To  Einhorn  is  due  the  credit  of  developing  the  method  of 
trans-illumination  of  the  stomach  as  an  aid  to  diagnosis.  In  his 
hands,  no  doubt,  it  is  valuable,  but  the  clinician  must  learn  to 
make  his  diagnosis  by  other  means. 

Fenton  B.  Turck,  with  remarkable  ingenuity  and  untiring 
energy,  has  perfected  the  gyromele.  He  is  not  only  able  to  deter- 
mine the  position  and  outlines  of  the  stomach,  but  also  the  patu- 
lous condition  of  the  pylorus ;  and  he  has  lately  shown  a  beauti- 
ful skiagraph  with  a  duodenal  sound  in  position.  Probably  the 
most  valuable  feature  of  the  instrument  is  the  readiness  with 
which  he  obtains  material  directly  from  the  wall  of  the  stomach 
for  chemical  examination. 

In  our  allusion  to  lavage,  it  has  been  as  a  preparatory  measure 
for  other  methods  of  diagnosis,  but  the  washing-out  of  the  stom- 
ach is  in  itself  one  of  the  best  methods  of  diagnosticating  dilata- 
tion. By  it  we  can  determine  the  presence  of  food-stagnation, 
and  upon  this  symptom  alone  Cohnheim  bases  his  diagnosis  of 
dilatation,  while  all  authorities  agree  that  it  is  an  essential  symp- 
tom. In  atonic  dilatation  water  flows  into  the  stomach  rapidly, 
making  a  whirlpool  in  the  funnel ;  the  outflow  is  very  slow.  This 
marked  difference  is  not  noticed  in  the  early  stages  of  dilatation 
from  obstruction. 
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Differentiation  of  Atonic  from  Obstructive  Dilatation: 


Obstructive. 

History. — Symptoms  of  ulcer,  can- 
cer, or  some  peripyloric  neoplasm 
or  disease. 

Presence  of  a  Tumor. — Tumor  usu- 
ally found  in  the  epigastrium. 

Peristaltic  Waves.  —  Pronounced  in 
early  stage. 

General  Glandular  Involvement. — 
Present  in  malignant  stenosis. 

Cachexia. — Present  in  cancer. 


E.vpression  of  Stomach-Contents. — 
By  straining,  the  patient  may  ex- 
pel stomach-contents  through  the 
tube. 

Lavage.  —  Inflow  and  outflow  are 
equally  free. 


Atonic. 

Gastritis,  malnutrition, 
wasting  diseases,  ex- 
cessive indulgence  in 
eating  and  drinking. 

Tumor  absent. 

Never  present. 
Not  found. 

Rapid  emaciation  and 
marasmus,  but  not  cach- 
exia. 

Cannot  be  done  in  atonic 

dilatation. 


Rapid  inflow,  delayed  out- 
flow. 


Chemical  and  bacteriological  tests  are  of  no  dilTerential  value. 

Differential  Diagnosis. — With  due  consideration  of  its  general 
symptomatology  and  a  careful  application  of  all  the  test-methods 
of  diagnosis,  we  are  able  to  recognize  the  existence  of  dilatation, 
and  there  should  be  no  confusion  in  the  diagnosis.  Gastroptosis, 
megalogastria,  and  dilated  colon  are  the  only  reasonable  chances 
of  error.  Food-stagnation  and  auscultatory  percussion  should 
eliminate  these,  yet  Brown  reports  a  case  in  which  laparotomy 
was  done,  a  thin-walled  cyst  evacuated,  and  about  three  pints  of 
a  viscid  fluid  drawn  off;  post  mortem  showed  the  cyst  to  be  a 
dilated  stomach,  while  the  diagnosis  had  been  intestinal  obstruc- 
tion. Other  instances  have  been  reported  where  dilated  stom- 
achs have  been  mistaken  for  ovarian  cysts.  The  chances  for  mis- 
taking a  dilated  stomach  for  some  other  condition  are  exceed- 
ingly small ;  our  error  lies  in  failing  to  recognize  the  existence  of 
dilatation. 
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Prognosis. — Atonic  dilatation,  if  recognized  sufficient!}'  early, 
will  yield  to  proper  treatment.  The  prognosis  in  obstructive  dila- 
tation depends  upon  the  character  of  the  obstructing  cause. 
Broadly  speaking,  if  the  patient  is  under  forty  years  of  age,  we 
may  hope  that  the  cause  is  innocent ;  after  that  period,  the  prob- 
ability of  its  malignant  character  increases.  Non-malignant 
stenosis  with  dilatation  is  happily  amenable  to  absolute  cure. 
We  may  relieve  for  a  long  period,  but  may  rarely  cure  when  the 
cause  is  malignant. 

Contraindications  to  Oper.\tion. — The  presence  of  pronounced 
cachexia,  general  glandular  involvement,  metastatic  growths, 
ascites,  and  anasarca  precludes  operative  intervention. 

Surgical  Indications. — All  forms  of  dilatation  are  temporarily 
relieved,  and  the  atonic  variety  can  be  cured  if  recognized  suffi- 
ciently early  by  rest,  lavage,  diet,  and  medicinal  measures. 

Obstructive  dilatation,  if  the  condition  of  the  patient  permits, 
is  essentially  a  surgical  condition.  There  are  various  operations 
demanded ;  .where  the  cause  is  intrinsic,  pyloroplasty,  pylorec- 
tomy,  or  posterior  or  anterior  gastro-jejunostomy  are  the  usual 
procedures.  The  choice  of  operations  is  gastro-jejunostomy.  These 
measures  are  for  the  relief  of  the  obstruction. 

Bircher  has  devised  an  operation  which  he  calls  gastro plication, 
for  the  restoration  of  the  shape  and  size  of  the  stomach. 
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FOREIGN  BODIES  IN  THE  STOMACH. 

Definition. — Substances  alien  to  the  stomach  and  not  capable 
of  being  digested  or  passed,  however  introduced,  constitute  for- 
eign bodies. 

Frequency. — While  it  is  a  possible  accident  that  may  occur  at 
any  time,  it  is  a  comparatively  infrequent  surgical  condition.  It 
is  more  the  notoriety  than  aught  else  that  gives  to  these  cases 
their  prominence. 

Origin. — Foreign  bodies  are  usually  swallowed  either  by  acci- 
dent or  design.  It  is  a  familiar  performance  of  showmen  to  swal- 
low knives,  bars  of  lead,  nails,  tacks,  pins,  to  eat  broken  glass,  etc. 
Children  by  accident  frequently  swallow  impassable  foreign 
bodies.  Lunatics  sometimes  indulge  in  this  strange  caprice. 
Imbecile  old  persons  sometimes  swallow  their  artificial  dentures. 
It  is  by  this  channel  that  foreign  bodies  reach  the  stomach ;  yet 
true  gastroliths  are  found  in  the  stomach  producing  symptoms. 
Gall-stones  may  ulcerate  into  the  stomach.  Missiles  may  find 
lodgment  in  this  cavity,  as  may  appliances  for  anastomosis. 

Detention  in  the  Stomach. — The  foreign  body  may  be  too  large 
to  pass  the  pyloric  orifice,  or  its  sharp  points  or  angles  may  pre- 
vent its  passage.  Hair,  threads,  bits  of  grass  or  straw,  and 
ground  glass  cling  to  the  mucous  folds  of  the  stomach,  become 
agglutinated  by  mucus,  and,  influenced  by  the  perpetual  motion 
of  the  stomach,  are  rolled  into  balls  too  large  to  be  discharged. 

A  large  brass  fork  has  been  retained  in  the  stomach  for 
two  and  one-half  years ;  pocket  knives  have  remained  many 
months ;  hair-balls  have  gradually  accumulated  during  three  or 
four  years.  Upon  the  other  hand,  the  swallowing  of  a  foreign 
body  has  produced  immediate  symptoms  demanding  relief,  or 
producing  the  death  of  the  patient  from  obstruction  or  laceration. 

Symptoms. — As   Crede  remarks,  the  swallowing  of  indigestible 

articles  is  a  frequent  accident,  but  they  are  usually  ejected  or 

passed   per  vias   naturales.     Occasionally    they    produce    adhesions 

of   the   stomach   to   the   abdominal   parietes,   and    are   thus    dis- 
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charged  spontaneously ;  others  remain  in  the  stomach  and  give 
rise  to  no  serious  inconvenience  for  some  time,  ultimately,  how- 
ever, producing  death  by  prolonged  digestive  disturbance  or  by 
perforation. 

Dr.  LeDentu  reported  a  case  to  the  Academy  of  Medicine, 
Paris,  in  which  the  man  the  night  before  had  swallowed  a  wooden 
spoon  27  cm.  long;  some  eight  hours  after  swallowing  the  spoon 
he  complained  of  a  severe  pain  in  the  abdomen,  and  a  sense  of 
tearing  in  the  region  of  the  stomach.  He  was  examined  and  the 
spoon  distinctly  felt  through  the  walls  of  the  stomach.  Twelve 
hours  after  the  accident  he  was  given  an  anesthetic  and  prepared 
for  operation ;  the  spoon  could  not  then  be  felt.  On  opening  the 
abdomen,  one  end  of  the  spoon  was  felt  down  in  the  pelvis,  the 
other  just  below  the  umbilicus.  The  most  minute  examination 
could  not  discover  the  part  of  the  stomach  perforated  by  the 
spoon,  yet  the  patient  made  a  complete  recovery.  This  case  is 
related  in  detail  to  emphasize  the  possible  behavior  of  long  for- 
eign bodies  that  may  become  transverse  and  subject  to  the  mus- 
cular action  of  the  stomach,  producing  immediate  perforation. 

In  other  cases  vomiting,  pain,  and  progressive  emaciation 
supervene  within  a  variable  length  of  time. 

Berg  reports  a  case  of  hair-ball  in  the  stomach  of  a  woman  26 
years  of  age,  who  had  been  suffering  with  gastric  symptoms  for 
three  years ;  for  two  years  she  had  had  a  large  epigastric  tumor. 
Since  childhood  she  had  been  in  the  habit  of  chewing  hair.  The 
mass  when  removed  weighed  900  grms.  These  masses  are  called 
trichobezoars,  and  the  case  above  mentioned  is  but  one  of  an  in- 
teresting series  of  cases  collected  by  Dr.  Nathan  Jacobson,  nine- 
teen in  all,  to  which  he  adds  one  of  his  own.  His  patient  was  a 
little  girl  eleven  years  of  age,  who  had  for  some  six  months  suf- 
fered with  colicky  pains,  especially  at  night,  situated  in  the  left 
umbilical  region ;  and  there  was  frequent  vomiting  of  a  frothy 
mucus.  A  tumor  was  felt  in  the  epigastrium,  hard,  nodular,  and 
quite  movable.  The  lower  border  reached  to  the  umbilicus.  No 
specific  diagnosis  was  made,  but  exploratory  operation  showed 
that  the  tumor  was  within  the  stomach.  It  was  removed  by  gas- 
trotomy,  and  the  patient  made  a  good  recovery.  The  tumor  was 
six   inches  in  its  longest  diameter,  in  breadth   two   and   a   half 
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inches ;  its  contour  presented  a  perfect  cast  of  the  stomach.  "  It 
is  interesting  to  note,"  says  he,  "  that  the  conical  end  passed  into 
the  duodenum,  and  that  the  pyloric  prolongation  meets  the  car- 
diac portion  nearly  at  a  right  angle,  and  scarcely  can  be  said  to  de- 
scribe a  curve."  The  diagnosis  of  these  hairy  masses  in  the  stom- 
ach is  practically  impossible  without  a  full  history  of  the  case,  yet 
Caroline  Pease  made  a  correct  diagnosis  in  one  case,  and  boasts 
very  vaingloriously  over  her  remarkable  acumen. 

Physical  Signs. — Long  bodies,  like  spoons,  knives,  etc.,  may  be 
palpated.  Large  globular  masses  may  be  felt,  or,  as  in  the  above 
instance,  a  distinct  tumor  may  be  formed.  Where  nails,  knives, 
and  numerous  bodies  are  in  the  stomach,  we  may  elicit  crepitus. 
The  presence  of  a  foreign  body  in  the  stomach  with  consequent 
irritation  to  its  walls  may  result  in  adhesions  and  finally,  peri- 
gastric abscess ;  this  abscess  is  usually  located  over  the  anterior 
surface  of  the  stomach.  The  X-rays  will  materially  aid  us  in 
discovering  and  locating  the  foreign  body. 

Complications. — Aside  from  the  immediate  gastric  phenomena 
and  disturbances  of  digestion,  many  complications  occur  from 
the  presence  of  a  foreign  body  in  the  alimentary  canal.  Hemor- 
rhage, local  peritonitis  with  adhesions,  abscess,  intra-peritoneal 
perforation,  and  peritonitis  may  all  occur  while  yet  the  body  re- 
mains in  the  stomach.  But  its  passage  through  the  pylorus  does 
not  insure  its  exit  from  the  body ;  anywhere  in  the  intestinal 
canal,  but  especially  at  the  ileo-cecal  valve,  it  may  become  ar- 
rested and  give  rise  to  obstruction ;  or,  in  passing  along  the  chan- 
nel of  the  intestines,  it  may  perforate  their  walls  and  set  up  a 
fatal  peritonitis. 

Prognosis. — When  a  foreign  body  too  large  to  pass  the  pylorus 
has  been  swallowed,  the  hope  of  its  being  discharged  spontane- 
ously by  ulceration  through  protective  adhesions  is  so  imprac- 
ticable as  to  be  unworthy  of  consideration.  The  almost  cer- 
tainly fatal  termination  by  one  of  the  many  complications  is  to 
be  expected.  Of  the  twenty  cases  of  hair-balls  in  the  stomach 
collected  by  Jacobson,  ten  were  submitted  to  operation  and  all 
recovered.  The  simplicity  and  safety  of  gastrotomy  place  the 
operative  mortality,  if  done  promptly,  at  not  over  3  per  cent. 

Surgical  Indications. — If  a  foreign  body  has  been  swallowed, 
and  it  is  too  large  to  pass  the  pylorus,  or  if  many  small  foreign 
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bodies    are    recognized    as    detained    in    the    stomach,    gastrotorny 
should  be  done  immediate!}'. 
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ULCER  OF  THE  DUODENUM. 

Definition. — A  necrobiotic  process  beginning  in  the  mucosa  of 
the  duodenum,  consequent  upon  impaired  nutrition  and  auto- 
digestion,  with  a  tendency  to  involvement  of  the  muscular  and 
serous  coats. 

Synonyms. — Simple,  peptic,  round  duodenal  ulcer. 

Frequency. — As  compared  with  ulcer  of  the  stomach,  Krauss 
gives  the  statistics  of  Andral,  2  to  92 ;  Trier,  i  to  93 ;  Willigks, 
I  to  38.  This  was  thirty  odd  years  ago.  Weir  gives  the  relative 
frequency  as  i  to  12.  This  difference  in  figures  only  argues  a 
greater  accuracy  in  investigation.  Its  part  in  general  mortality 
is  stated  as  0.4  per  cent.  (Kinnicutt). 

Etiology. — Age:  It  is  found  at  all  ages,  even  in  infancy,  but 
is  most  frequently  met  with  from  thirty  to  sixty  years. 

Sex:  It  is  more  common  in  men  than  in  women,  the  ratio 
being  8  to  i   (Krauss). 

The  etiology  of  duodenal  ulcer  is  analogous  to  that  of  gastric 
ulcer.  The  underlying  predisposing  cause  is  impaired  nutrition, 
disturbed  circulation  in  a  definite  area  of  the  mucous  membrane. 
This  renders  the  part  amenable  to  the  corrosive  action  of  the 
acid  gastric  juice.  The  upper  two  inches  of  the  duodenum  is  to 
all  physiological  intents  but  a  gastric  extension.  The  stomach- 
contents  reach  this  portion  of  the  duodenum  unaltered  in  their 
chemical  characteristics,  and  therefore  are  capable  of  exerting 
their  destructive  effect  upon  the  mucous  membrane  of  lowered 
resistance ;  and  it  is  not  until  the  acid  chyme  meets  the  pancreatic 
secretion  that  it  is  rendered  alkaline  and  non-corrosive.  In  sub- 
stantiation of  this  reasoning  we  find  that  duodenal  ulcers  are 
located  above  the  common  duct.  When  ulceration  exists  below 
the  common  duct,  its  etiology  is  the  same  as  that  of  intestinal 
ulceration  in  general. 

Collin  found  ulceration  following  burns  in  38  instances  out  of 
297  cases,  and  Porfick  reported  one  instance  in  which  ulceration 
of  the  duodenum  developed  eighteen  hours  after  the  occurrence 
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of  the  burn.  Older  writers  found  it  more  frequently  than  later 
observers ;  the  aseptic  management  of  the  burned  surface  has 
materially  lessened  this  complication,  proving  conclusively  that 
the  duodenal  ulceration  was  due  to  septic  infarction.  Its  occur- 
rence in  erysipelas,  frost-bites,  and  other  remote  infectious  proc- 
esses leaves  but  little  reason  to  attribute  to  burns  themselves 
any  special  potency  other  than  sepsis  in  the  etiology  of  duodenal 
ulcer.  Perry  and  Shaw  collected  21  cases  illustrating  the  con- 
nection of  duodenal  ulceration  with  septic  processes. 

Practically  all  authors  are  in  accord  as  to  the  etiology  of  duo- 
denal ulcer.  Bland  Sutton  is  a  striking  exception ;  he  stated 
before  the  London  Clinical  Society  that  duodenal  ulceration  had 
an  etiology  quite  different  from  that  of  gastric  ulcer ;  he  believed 
that  it  was  only  found  in  alcoholics.  In  refutation  of  this  state- 
ment it  is  only  necessary  to  refer  again  to  Collin's  table  ;  from  it 
we  see  that  duodenal  ulceration  was  found  42  times  in  individ- 
uals under  ten  years  of  age,  while  several  instances  are  reported 
of  its  occurrence  in  infancy.  I  have  operated  upon  one  case  in 
a  boy  of  seven  years  of  age. 

Pathology. — Site:  The  ulcer  is  usually  situated  on  the  ante- 
rior wall,  and  in  the  first  portion  of  the  duodenum.  Ewald  seems 
to  have  found  it  more  frequent  on  the  inner  or  posterior  wall. 

Number:   Generally  single;  may  be  multiple. 

Size:  The  size  varies  from  a  quarter  of  an  inch  to  two  inches 
— rarely  more  than  a  half  inch — in  diameter. 

Shape:  It  is  usually  round,  even  more  so  than  ulcer  of  the 
stomach.  Viewed  from  within  outwards,  it  is  funnel-shaped, 
with  its  apex  at  the  deepest  portion.  Its  edges  are  smooth-cut 
but  terraced,  so  that  the  Germans  call  it  a  "  step-ladder  ulcer." 

The  surrounding  mucous  membrane  is  healthy,  but  the  mus- 
cular wall  shows  a  limited  round-celled  infiltration.  When 
healed,  smooth  cicatrization  without  restoration  of  the  mucous 
membrane  is  found,  contraction  and  partial  stenosis  resulting. 
In  ulcers  of  the  posterior  wall  adhesions  to  the  pancreas  are 
usual.  Those  on  the  free  surfaces  acquire  attachments  to  the 
gall-bladder,  colon,  etc.  Periduodenitis,  constricting  and  dis- 
torting the  biliary  ducts,  is  a  frequent  operative  observation. 

In  the  progress  of  duodenal  ulceration  two  complications  arise, 
hemorrhage  and  perforation,  which  constitute  a  part  of  the  path- 
olog}',  but  which  will  be  considered  under  the  complications. 


ULCER   OF   THE    DUODENUM.  I  35 

Symptoms. — The  difficulties  encountered  in  obtaining  the  clin- 
ical features  of  duodenal  disease  are  readily  comprehended  if  we 
appreciate  its  direct  anatomical  connection  with  other  organs, 
its  peculiar  shape,  its  deep  position,  and  its  relations  with  other 
viscera.  The  possibility  of  diagnosticating  duodenal  ulcer  is 
denied  by  physicians  of  the  greatest  acumen,  yet,  upon  the  other 
hand,  ample  evidence  is  produced  showing  that  such  diagnoses 
are  made  with  exactness. 

At  the  outset  we  are  confronted  with  the  alarming  truth  that 
duodenal  ulceration  may  exist  without  prodromal  symptoms,  and 
may  declare  itself  only  by  the  occurrence  of  fatal  hemorrhage 
or  the  development  of  general  peritonitis  consequent  upon  per- 
foration. In  Weir's  list  of  fifty-one  cases  of  perforating  duo- 
denal ulcer,  twenty-five  only  had  previous  symptoms  suggestive 
of  duodenal  disease.  Schwartz  says  that  in  20  out  of  25  in- 
stances perforation  occurred  when  the  patient  was  in  apparently 
good  health.  However,  it  is  worthy  of  consideration  to  know 
that  duodenal  ulceration  occurs  most  frequently  in  men  from  the 
ages  of  thirty  to  sixty  years,  and  that,  while  they  may  not  show 
pronounced  gastric  symptoms,  they  bear  the  mark  of  ill 
health.  Failure  to  elicit  the  existence  of  digestive  disorders  is 
frequently  the  fault  of  the  investigator.  Between  the  extremes 
of  pronounced  symptoms  and  those  cases  of  absolute  latency, 
there  is  every  shade  of  varying.  Burwinkel,  therefore,  states  it 
rather  strongly  when  he  says  that  in  all  cases  there  is  a  history 
of  long  dyspepsia,  in  which  symptoms  of  ulcer  appear  at  inter- 
vals. 

Vomiting:  One  of  the  earliest  symptoms  to  attract  our  atten- 
tion is  vomiting.  It  occurs  usually  several  hours  after  taking 
food,  and  is  rarely  preceded  by  pyrosis  or  eructation.  The  vomi- 
tus  is  the  acid  chyme,  usually  not  copious,  and  rarely  contains 
blood  or  bile.  Vomiting  is  not  a  constant  nor  persistent  symp- 
tom. 

Pain:  Pain,  a  more  frequent  and  valuable  symptom  than  vom- 
iting, according  to  Beckmann,  was  absent  in  only  16  out  of  80 
cases.  The  pain  is  described  as  located  just  below  the  gall- 
bladder, to  the  right  of  the  median  line.  Buquoy  assigns  the 
pain  to  a  zone  corresponding  to  the  inferior  border  of  the  liver, 
between  the  false  ribs  and  iliac  crest.     The  location  of  the  pain 
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is  variable  and  not  so  important  as  its  character  and  time  of 
occurrence.  It  is  often  sudden,  colicky  in  character,  resembling 
attacks  of  gall-stone  colic,  radiating  to  other  localities,  upward 
especially ;  so  intense  may  it  be  that  convulsions  will  attend  it. 
It  occurs  usually  three  or  four  hours  after  taking  food.  Vomit- 
ing frequently  occurs  in  its  acme,  affording  immediate  relief.  It 
is  interesting  to  remark  how  quickly  the  patient  returns  to  a 
normal  condition  after  the  subsidence  of  the  pain.  His  appetite 
is  good,  the  tongue  clean,  and  he  feels  unusually  well  until  a 
reoccurrence  of  this  symptom,  which  may  not  be  at  any  definite 
interval. 

Tenderness:  There  is  some  tenderness  in  the  region  of  the 
gall-bladder  and  below  it,  but  a  distinctive  point  of  tenderness  is 
not  ascertainable.  In  duodenal  ulcer  neither  the  referred  pain 
nor  dorsal  tenderness  so  characteristic  of  gastric  ulcer  is  ever 
found. 

Hemorrhage:  The  appearance  of  blood  in  the  stools  is  perhaps 
the  most  constant  and  reliable  of  all  symptoms  of  duodenal 
ulceration.  The  occurrence  of  hemorrhage  is,  unfortunatclv,  only 
too  frequently  the  first  symptom.  The  blood  in  the  stools  may 
be  fresh,  but  usually  appears  as  melena.  When  melena  con- 
tinues for  several  days  following  symptoms  of  internal  hemor- 
rhage, syncope,  acute  anemia,  etc.,  it  points  most  significantly  to 
duodenal  ulcer  as  its  origin.  At  the  time  of  hemorrhage  the 
patient  may  vomit  reflexly,  but  the  vomitus  rarely  contains  blood. 
The  amount  of  hemorrhage  may  be  sufficient  to  cause  immediate 
death.  Usually  the  most  profuse  hemorrhages  are  from  ulcers 
on  the  posterior  wall. 

Jaundice:  In  frank  cases  in  which  there  is  frequent  vomiting 
and  pronounced  pain,  icterus  may  appear.  It  is  a  symptom  espe- 
cially, however,  of  those  forms  of  duodenal  ulcer  of  septic  origin, 
in  which  the  pathological  condition  is  quite  different  from  that 
of  the  simple  round  ulcer,  the  inflammatory  edema  producing 
the  obstructive  jaundice.  Again,  we  may  have  jaundice  in  cica- 
trizing duodenal  ulcer,  the  cicatrix  directly  obstructing  or  dis- 
torting the  common  duct.  Periduodenitis  secondary  to  ulcera- 
tion not  infrequently  produces  jaundice,  confounding  the  differ- 
entiation from  gall-stone. 
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So  meager  and  obscure  are  the  symptoms  of  duodenal  ulcer 
that  Weir,  Kinnikutt,  Ewald,  in  fact  almost  every  writer,  holds 
that  operation  or  post-mortem  examination  is  necessary  for  con- 
firmation. Yet  Burwinkel  insists  upon  the  simplicity  of  the  diag- 
nosis, which  he  bases  upon  five  symptoms,  and  confirms  it  by 
five  cases  within  five  years.  His  patients  were  men  approaching 
forty  years  of  age,  and  his  cardinal  symptoms  are:  (i)  melena, 
following  symptoms  of  severe  internal  hemorrhage,  continuing 
several  days  without  vomiting;  (2)  the  general  condition;  (3) 
the  results  of  rectal  palpation  ;  (4)  pain  not  appearing  for  two 
or  three  hours  after  meals,  not  irradiating  around  the  back,  and 
localized  near  and  above  the  umbilicus ;  (5)  breath  not  fetid, 
tongue  clean,  appetite  good. 

Complications. —  (i)  Hemorrhage:  The  symptom  hemorrhage 
is  so  conspicuous  a  feature  of  duodenal  ulcer,  and  so  frequently 
the  cause  of  death  that  we  must  regard  it  as  a  complication.  The 
bleeding  is  the  result  of  erosion  of  large  blood-vessels;  pancre- 
aticoduodenal was  the  source  in  12  cases;  Collin  also  found 
hemorrhage  from  the  vena  portse  twice,  and  from  the  aorta  twice. 
In  every  case  of  enterorrhagia  rectal  examination  should  be 
made,  the  condition  of  heart,  liver,  and  kidneys  should  be  deter- 
mined, and  due  attention  should  be  given  to  the  history  before 
concluding  that  its  origin  is  duodenal.  In  view  of  the  great  mor- 
tality from  hemorrhage,  if  diagnosis  is  reasonably  certain,  opera- 
tive intervention  is  certainly  warranted;  against  this  procedure 
might  be  urged  the  liability  to  secondary  hemorrhage. 

(2)  Perforation:  This  is  the  most  serious  and  frequent  com- 
plication of  duodenal  ulcer.  Ulcers  on  the  anterior  wall,  because 
of  their  greater  frequency  and  location,  are  especially  liable  to 
perforate,  permitting  escape  of  the  contents  of  the  viscus  into 
the  peritoneal  cavity.  The  perforation  is,  of  course,  usually 
single,  but  Biggs  reports  a  case  of  two  ulcers  with  simultaneous 
perforation.  The  occurrence  of  perforation  is  marked  by  the 
onset  of  acute  lancinating  or  burning  pain ;  not  infrequently  the 
pain  is  felt  in  the  iliac  region,  as  has  been  emphasized  by  Dresch- 
feld.  Fluid  escaping  from  the  duodenum  or  ruptured  gall-blad- 
der flows  between  the  colon  and  liver,  and  thence  directly  down- 
ward on  the  outside  of  the  ascending  colon,  reaching  the  iliac 
fossa    (Weir).     This   may  account  for   the   localization   of  pain 
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there.  But  in  the  great  majority  of  instances  the  pain  is  in  the 
right  hypochondrium,  occasionally  in  the  epigastric  or  umbilical 
regions,  but  usually  well  to  the  right.  The  severity  of  the  pain 
itself  may  produce  marked  depression,  with  nausea  and  vomit- 
ing. 

Shock  is  not  a  necessary  symptom.  Weir  says :  "  It  is  not 
often  met  with."  Barker  found  severe  shock  present  in  about 
one-half  the  cases.  Immediately  after  the  occurrence  of  the 
perforation  symptoms  of  peritoneal  irritation  rapidly  develop. 
Sensitiveness  in  the  umbilical,  hypochondriac  and  iliac  regions, 
and  general  abdominal  rigidity  are  present.  Later,  peritonitis 
supervenes,  the  rigidity  yields,  and  we  have  diminished  area  of 
hepatic  and  splenic  dulness,  free  peritoneal  fluid,  distended  abdo- 
men, absolute  constipation,  and  weak  pulse. 

Such  are  the  symptoms  and  signs  at  the  time  of  rupture, 
clearly  indicative  of  perforation-peritonitis,  but  by  no  means 
diagnostic  of  duodenal  perforation.  How  then  may  we  reach 
a  diagnosis?  Obscure  as  the  course  of  the  disease  may  be  in 
many  instances,  yet  there  are  previous  symptoms  present  suffi- 
ciently often,  if  only  they  are  obtained,  materially  to  assist  us. 
Weir  attaches  the  greatest  importance  to  tlie  history,  regard- 
ing it  second  only  in  value  to  the  sharp  onset  of  pain.  Indeed, 
if  we  exclude  the  age  and  sex,  dyspeptic  symptoms,  the  occur- 
rence of  melena,  and  the  attacks  of  pain  in  the  region  of  the 
gall-bladder,  with  or  without  vomiting,  when  perforation  does 
occur  we  have  nothing  but  pain  and  shock — the  latter  symptom 
frequently  absent — upon  which  to  base  a  diagnosis.  Yet,  given 
a  patient  with  or  without  a  history,  who  is  suddenly  seized  with 
this  character  of  pain,  evincing  the  general  symptoms  which 
Giibler  has  termed  'abdominal  peritonism,'  we  have  left  to  us 
exploratory  incision,  a  step  as  essential  to  diagnosis  as  to  treat- 
ment. 

Differential  Diag)wsis  of  Duodenal  Perforation. — The  symp- 
toms of  duodenal  perforation  so  closely  resemble  the  fulminant 
form  of  perforative  appendicitis  that  it  is  not  surprising  that 
errors  are  constantly  being  made,  and  with  Richardson  we 
must  confess  that  the  greater  our  knowledge  of  intra-abdominal 
pathology,  the  more  lenient  we  become  toward  those  who  make 
errors  in  diagnosis.    It  must  also  be  differentiated  from  perforat- 
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ing  intestinal  typhoid  ulcer.  Many  symptoms  set  forth  in  writ- 
ing appear  common  to  all,  yet  to  the  experienced  clinician  there 
is  an  indescribable  difference.  However,  it  is  possible  to  draw 
the  distinction,  and  the  leading  differentia  may  be  thus  tabu- 
lated : 


Perforated   Duodenal 

Ulcer. 
History. — Gastric     dys- 
pepsia, vomiting,  and 
melena. 


Age. — From  thirty  to 
sixty  years  most  fre- 
quently. 

Sex. — Males,  eight  to 
one. 


Pain. — In  the  right  hy- 
pochondriac, epigas- 
tric, and  umbilical 
regions. 

Tenderness. — R  a  t  h  e  r 
extensive  zone  along 
the  margin  of  ribs 
and  in  region  of  gall- 
bladder. 

Tumor. — Absent. 


Peritonitis.  —  Extends 
from  above  down- 
ward. 

(3)  Stenosis  of  the  duodenum  with  consecutive  dilatation  of 
the  stomach,  the  result  of  cicatrized  duodenal  ulcer,  is  a  com- 
plication of  very  infrequent  occurrence.  Its  general  features 
would  in  no  way  differ  from  dilatation  of  the  stomach  due  to 
pyloric  obstruction,  and  they  are  considered  under  that  subject. 

Differential  Diagnosis. — Analogous  as  we  have  found  the  two 
conditions,  gastric  and  duodenal  ulcer,  to  be,  yet  there  are  certain 
differential  diagnostic  points  when  present  that  will  lead  us  to 
correct  conclusions. 


Gangrenous  or  Perfor- 
ative Appendicitis. 

Gastric  function  not 
impaired.  Previous 
attacks  of  pain  and 
tenderness  in  iliac 
region  common. 


More  common  from 
ten  to  thirty  years. 

Somewhat  more  com- 
mon in  lads,  though 
frequent  in  both 
sexes. 

May  be  general,  but 
greatest  intensity  in 
right  iliac  fossa. 

McBurney's  definite 
point    of    tenderness. 


Perforated    Intestinal 
Typhoid    Ulcer. 

A  knowledge  of  the  ty- 
phoid state.  A  history 
of  diarrhea,  and  may 
have  prodromal  symp- 
toms of  abdominal 
pain  and  local  peri- 
tonitis. 

Usually  in  young  adults, 
twenty  to  thirty  years. 

More  common  in  males, 
almost  three  to  one. 


Usually    referred    to   the 
right  iliac  region. 


Most  persistent  in  lower 
zone  of  abdomen,  in 
iliac  and  hypogastric 
regions. 


May    palpate     enlarged 

Absent. 

appendix ;     in     some 

instances     a     distinct 

tumor. 

Extends     from     below 

Quickly     becomes 

upward. 

eral. 

gen- 
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Gastric  Ulcer: 

Duodenal  Ulcer. 
Age. — Forty  years  or  after. 

Sex. — In  men,  eight  to  one. 

Vomiting.  —  Not      conspicuous, 

frequently  absent. 
Time     of     Vomiting. — Two     to 

four  hours  after  taking  food. 
Hematemesis. — Infrequent. 


Gastric  Ulcer. 

Most  commonly  under  forty 
years. 

More  frequent  in  young  wo- 
men. 

A  common  symptom. 

Promptly  after  eating,  rarely 
longer  than  one  hour. 

Frequently  present,  in  almost 
every  case  at  some  time  in 
its  history. 

In  the  epigastrium  to  the  left 
of  the  median  line,  and  in 
the  left  hypochondrium. 

Usually  immediately  after  eat- 
ing. 

To  the  back,  and  to  the  left 
shoulder. 


Pain. — In    the    right    hypochon- 
drium or  parasternal  line. 

Time    of    Pain. — Two    to    four 

hours  after  eating. 
Radiation     of     Pain.  —  Usually 
downward,     occasionally     to 
the  chest. 
Tenderness.  —  Over     the     duo- 
denum,   near    the    region    of 
the       gall-bladder,      diffused 
along  the   right  costal  arch. 
Blood      in      Stools. — Commonly 

present. 
Jaundice.  —  Though     an     occa- 
sional, yet  a  valuable  symp- 
tom. 

Gail-Stone  Colic:  The  location  of  the  intensity  of  the  pain,  the 
vomiting  in  the  height  of  the  paroxysm,  and  the  occasional  ap- 
pearance of  jaundice,  in  a  clinical  way  make  gall-stone  colic  and 
duodenal  ulcer  close  kin,  yet  even  here  we  may  show  that  they 
are  of  different  parentage. 

Duodenal  Ulcer.  Gall-Stone. 

Pain.  —  Frequent      attacks      of     Attacks  are  usually  at  night,  at 

irregular  intervals,  not  asso- 


Left  epigastric  triangle,  and 
point-tenderness  in  the  back 
to  the  left  of  the  tenth  to 
twelfth  thoracic  vertebrae. 

Only  occasionally  seen. 

Occurs  only  as  a  complication. 


pain   after  eating  through  a 
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period  of  weeks,  months  or  ciated  with  irregularities  in 
even  years ;  it  recurs  at  defi-  diet,  and  usually  relieved  in 
nite  times  and  with  some  24  to  48  hours  by  the  pas- 
regularity,  sage  or  arrest  of  the  stone. 

Jaundice.  —  A     rare     symptom.  Constant,  if  the  stone  is  in  the 

usually  transient.  common  duct. 

Gall-Bladdcr. — Not  enlarged.  Frequently  enlarged. 

Hepatic  Enlargement. — Liver  is  Liver  usually  large, 
usually   small. 

Stools. — Normal,   or   melena.  Clay-colored. 

Vomitus. — May   contain    blood.  Never. 

Prognosis. — The  detection  of  cicatrices  in  the  duodenum  at 
autopsy  is  undisputed  proof  that  these  ulcers  do  heal,  yet  so 
favorable  a  course  is  not  to  be  hoped  for  so  frequently  as  in 
ulcer  of  the  stomach ;  and  should  it  occur,  stenosis  from  contrac- 
tion is  likely  to  develop.  Unfortunately  the  tendency  of  duodenal 
ulcer  is  destructive,  and  while  the  disease  may  have  a  variable 
duration  of  from  a  few  months  to  five  years,  yet  it  usually  pur- 
sues a  much  more  acute  course,  terminating  suddenly  in  fatal 
hemorrhage  or  perforation. 

Treatment. — In  view  of  the  obscurity  of  the  diagnosis  the 
treatment  is  essentially  for  a  time,  at  least,  expectant.  Appre- 
ciating in  any  given  case  the  possibility  of  duodenal  ulcer,  rest, 
diet  and  hematic  tonics  should  be  prescribed. 

Surgical  Indications. — Perforation,  strongly  suspected  or  diag- 
nosed, calls  for  immediate  operation.  The  mortality  after  opera- 
tive intervention  depends  almost  entirely  upon  the  time  at  which 
it  is  resorted  to.  Weir's  statistics  on  this  point,'  which  are  the 
latest  and  most  reliable,  show  that  in  25  cases  operated  upon,  13 
were  submitted  to  operation  after  thirty  hours'  delay — all  died. 
Of  12  others  operated  upon  within  that  time  8  survived,  thus  giv- 
ing only  33.3  per  cent,  mortality.  If  shock  is  very  profound  at 
the  time  of  occurrence  of  perforation,  it  is  questionable  whether 
we  should  resort  to  stimulants  and  delay  a  few  hours,  or,  even 
in  the  presence  of  profound  shock,  proceed  with  the  operation. 
If  we  can  exclude  hemorrhage,  which  we  should  be  able  to  do 
by  the  general  symptoms,  my  experience  with  similar  conditions 
would  lead  me  to  advise  a  few  hours'  delay. 
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CARCINOMA  OF  THE  DUODENUM. 

Definition. — An  atypical  epithelial  neoplasm,  originating  in  the 
glands  of  Brunner  or  in  the  investing  epithelium  of  the  duodenal 
mucosa. 

Frequency.- — Statistics  from  all  sources  show  that  primary  ma- 
lignant disease  of  the  intestine  affects  the  duodenum  in  about 
one  per  cent,  of  the  cases.  By  a  systematic  analysis  of  the  re- 
ports of  all  post-mortem  examinations  made  in  Guy's  Hospital 
from  1826  to  1894,  Perry  and  Shaw  found  that  there  were  re- 
corded thirteen  cases  of  primary  carcinoma  of  the  duodenum, 
and  nine  of  primary  sarcoma.  It  is  quite  frequently,  however, 
invaded  by  growths  from  neighboring  structures,  especially  from 
the  pancreas  and  bile-ducts.  As  we  have  shown,  cancer  of  the 
pylorus  rarely  invades  the  duodenum ;  but  Pye-Smith  records 
a  case  in  which  the  duodenum  was  secondarily  involved  from  a 
cancer  of  the  pylorus. 

Etiology. — The  obscurity  which  invests  the  origin  of  cancer 
wherever  found  obtains  here,  yet  there  are  certain  physical 
reasons  which  explain  the  localization  of  cancer  in  the  duodenum 
upon  the  theory  of  irritation ;  they  are  its  fixation,  which  renders 
it  subject  to  injury;  the  change  which  takes  place  in  the  chemical 
reaction  of  its  contents ;  and  pressure,  especially  from  an  over- 
loaded colon  (Huelin). 

Age:  It  is  a  disease  of  middle  and  advanced  life. 

Pathology. — Carcinoma  of  the  duodenum  is  usually  of  the 
cylindrical-celled  type.  The  growth  may  appear  as  a  disc-like 
deposit,  as  an  encephaloid  mass,  or  in  other  cases  it  may  impli- 
cate the  circumference  of  the  bowel,  causing  annular  constriction. 
Its  site  may  be  above  the  opening  of  the  common  duct,  surround- 
ing it,  or  below  it.  The  upper  portion  is  its  most  usual  location. 
The  site  of  the  growth  is  of  material  interest  in  its  symptoma- 
tology. Whatever  the  shape  or  character  of  the  growth,  its  ten- 
dency is  to  produce  intestinal  occlusion,  and  the  changes  con- 
sequent upon  this  affect  very  definitely  the  duodenum  itself, 
the  pylorus  and  stomach,  and  obstruct  the  outflow  of  bile,  which 
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initiates  a  new  pathological  process,  materially  complicating  the 
course  of  the  disease  and  confusing  the  diagnosis. 

The  tendency  of  duodenal  cancer  is  to  necrosis  and  ulceration, 
in  which  process  large  blood-vessels  may  be  opened.  Ulceration, 
which  is  superinduced  by  action  of  the  gastric  juice,  affects 
usually  the  upper  portion  of  the  tumor. 

Symptoms. — It  is  not  possible  to  indicate  any  one  symptom  or 
group  of  symptoms  denotive  of  primary  duodenal  cancer. 
Secondary  growths  involving  this  part  of  the  intestines  are 
growths  of  neighboring  organs,  which  may  not  organically  affect 
the  wall  of  the  duodenum  itself,  but  produce  analogous  symp- 
toms. To  every  diagnosis,  Whittier  says,  there  should  be  ap- 
pended the  reserve  clause,  "  an  autopsy  is  needed  before  confir- 
mation."' The  effect  is  to  produce  stenosis  of  the  duodenum, 
wherever  located. 

Pic  draws  the  following  conclusions :  The  symptoms  of  this 
cancerous  stenosis  vary  according  to  the  height  at  which  the 
stenosis  is  produced ;  a  cancer  above  the  papilla  of  Vater  has 
symptoms  almost  identical  with  those  of  pyloric  cancer ;  below 
the  papilla  it  presents,  in  addition  to  these,  a  permanent  reflux 
of  bile  and  pancreatic  juice  into  the  stomach;  a  cancer  around 
the  papilla  is  a  composite  form.  The  diagnosis  of  cancer  of 
the  duodenum  with  biliary  obstruction  is  much  simpler  than 
when  the  cancer  is  situated  higher  up,  as  the  latter  presents  but 
slightly  different  sj'mptoms  from  pyloric  cancer. 

There  are  certain  symptoms,  valuable  in  a  general  diagnostic 
way,  of  cancer  of  the  duodenum,  wherever  located.  The  stenosis 
of  the  gut  mechanically  obstructs  the  flow  of  its  contents,  and 
we  have  a  regurgitation  through  the  pylorus  into  the  stom- 
ach, giving  rise  to  vomiting  of  partially  digested  food,  mixed 
or  not  with  bile  and  the  pancreatic  secretion,  depending  upon 
the  site  of  the  obstruction.  As  an  inevitable  result,  also,  of 
this  obstruction,  the  extra  muscular  effort  upon  the  proximal  side 
leads  first  to  compensatory  hypertrophy,  then  to  conservative 
dilatation.  The  limited  capacity  of  the  duodenum  necessarily 
reflects  this  upon  the  stomach,  so  that  gastrectasia  is,  as  a  con- 
comitant condition,  a  valuable  sign  of  duodenal  constriction. 

The  collapsed  and  flaccid  state  of  the  lower  intestinal  tract 
gives  the  abdomen  an  asymmetrical  shape  ;  on  the  right  side  and 
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below,  it  is  quite  flat,  while  the  left,  that  portion  occupied  by  the 
dilated  stomach,  may  at  times  show  markedly  prominent. 

Pain  is  usually  present ;  its  location  somewhat  to  the  right, 
and  its  late  occurrence  after  eating  are  valuable,  but  in  no  way 
differential.  A  tumor  may  or  may  not  be  found ;  comparatively 
large  tumors  are  concealed  by  the  proximal  dilatation. 

(a)  Cancers  above  the  papilla  produce  all  the  symptoms  of 
pyloric  obstruction.  Although  only  slightly  removed  from  the 
pylorus,  yet  this  short  distance  gives  some  relief  to  gastric  symp- 
toms ;  patients  have  not  the  same  disgust  for  food,  disturbance 
does  not  appear  so  soon  after  eating,  and  thirst  is  not  so  great. 
In  these  respects  only  is  the  patient  more  comfortable.  Hemate- 
mesis  appears  earlier  and  is  more  frequent.  Helena  will  depend 
upon  the  patency  of  the  constriction,  since  the  bleeding  usually 
takes  place  from  the  gastric  side.  Metastasis  is  earlier,  cachexia 
more  pronounced,  and  the  progress  more  rapid.  In  pyloric  can- 
cer a  palpable  tumor  is  more  likely  to  be  found  (Huelin). 

(b)  Cancer  at  the  Papilla:  These  perivatrian  cancers  have 
not  only  the  symptoms  of  occlusion  of  the  gut  itself,  but  in 
addition  have  the  symptoms  of  biliary  obstruction.  Cholemia  is 
usually  pronounced,  persistent  and  progressive.  There  is  uniform 
enlargement  of  the  liver,  the  gall-bladder  becomes  distended  with 
bile,  forming  a  distinct  tumor.  The  patient  usually  has  fever. 
The  vomitus  does  not  contain  bile,  nor  do  the  stools  show  its 
presence;  the  urine  becomes  deeply  stained.  These  symptoms, 
of  course,  vary  with  the  absolute  or  relative  constriction  of  the 
common  duct.  The  progress  of  cancer  in  this  locality,  affecting, 
as  it  does,  the  important  biliary  functions,  is  very  rapid.  Descot 
and  Beriel  report  an  interesting  case  of  perivatrian  cancer  of 
the  duodenum,  involving  the  common  duct  without  causing 
icterus.  The  diagnosis  was  cancer  of  the  pylorus.  The  autopsy 
showed  the  entire  wall  of  the  duodenum  at  the  papilla,  above 
and  below  it,  involved ;  the  bile-duct  was  rigid  and  dilated,  and 
through  it  the  bile  flowed  uninterruptedly.  Microscopical  ex- 
amination showed  that  it  contained  cancerous  tissue. 

(c)  Cancers  below  the  Papilla:  As  in  the  two  preceding 
conditions,  here,  also,  do  we  find  the  symptoms  of  intes- 
tinal occlusion  with  its  gastric  reflex.  There  may  or  may  not 
be  vomiting  of  blood.    Melena  may  be  present,  but  the  important 
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localizing  feature  is  that  the  vomitus  contains  bile  and  pancreatic 
juice ;  this  characteristic  vomitus  and  the  associate  dilatation 
locate  the  obstruction  below  the  papilla. 

Prognosis. — The  prognosis  is  certain!}'  and  surely  fatal.  The 
duration  of  the  disease  is  short,  rarely  longer  than  six  months. 
It  is  interesting  to  note  that  Huelin,  who,  after  Pic,  has  perhaps 
made  the  most  thorough  study  of  this  subject,  has  discovered  no 
case  in  which  perforation  took  place  into  the  peritoneal  cavity. 
Several  cases  have  terminated  from  hemorrhage.  Death  is 
usually  due,  however,  to  exhaustion  and  inanition  or  to  biliary 
complications. 

Surgical  Indications. — Temporary  relief  only  may  be  obtained 
by  a  gastrojejunostomy. 
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SARCOMA  OF  THE  DUODENUM. 

Sarcoma  of  the  duodenum  is  an  exceedingly  rare  condition. 
Perry  and  Shaw  were  able  to  find  in  Guy's  Hospital  Reports  only 
nine  recorded  cases  in  sixty-eight  years.  The  fixation  of  the 
duodenum  gives  to  sarcoma  in  this  locality  a  somewhat  different 
symptomatic  expression  from  that  in  other  portions  of  the  in- 
testines. The  obstructive  symptoms  may  be  as  marked  as  in 
carcinoma.  The  distinguishing  feature  is  the  development  of 
an  immovable,  rapidly-growing,  distinctly-circumscribed  tumor, 
attended  by  the  most  pronounced  cachexia.  The  course  of  the 
disease  leads  to  a  rapid  and  certainly  fatal  termination. 

INTESTINAL  OBSTRUCTION. 

Definition. — By  intestinal  obstruction  is  meant  an  arrest  of  ali- 
mentation and  digestion,  an  occlusion  of  the  lumen  of  the  bowel, 
irregular  or  arrested  peristalsis,  impeded  or  strangulated  circula- 
tion. 

Classification. — Intestinal  obstruction  may  be  divided  clinically 
under  two  heads,  acute  and  chronic,  terms  expressive  of  the  du- 
ration of  the  disease  and  of  the  intensity  of  the  symptoms,  but 
often  leading  to  misinterpretation  of  the  etiology. 

A  classification  based  upon  etiological  pathology  under  the  four 
following  heads  embraces  all  forms  of  intestinal  obstruction:  (i) 
From  zvithout  by  compression;  (2)  from  within  by  obturation;  (3) 
by  structural  changes  in  the  wall  of  the  intestines  (Langstein)  ;  (4) 
adynamic  or  paralytic. 

General  Etiology. — i.  Mechanical  obstruction  of  the  bowel  by 
compression  from  without  may  occur  from  a  variety  of  causes, 
the  most  common  of  which  are :  through  congenital  apertures  and 
into  peritoneal  fossae,  through  mesenteric  slits  or  diaphragmatic 
rents.  These  constitute  the  forms  of  internal  hernia.  Strangu- 
lation frequently  occurs  by  congenital  or  adventitious  bands, 
diverticula,  and  peritoneal  adhesions.  Compression  may  be  due 
to  twisting  or  torsion  of  the  gut — volvulus;  also  to  intussuscep- 
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tion.     Neoplasms  and  wandering  viscera  may  likewise  occlude 
the  intestines  by  pressure. 

2.  Obstruction  may  occur  from  fecal  impaction,  foreign  bodies 
swallowed,  gall-stones,  enteroliths,  and  parasites. 

3.  Structural  changes  in  the  gut-wall  itself  not  infrequently 
lead  to  obstruction.  Cicatrical  contraction  occurring  as  a  se- 
quela of  tubercular,  typhoid,  dysenteric,  syphilitic,  or  malignant 
ulceration  may  so  narrow  the  lumen  of  the  bowel  as  completely  to 
occlude  it.  Cysts  and  neoplasms  growing  into  the  caliber  of  the 
bowel  mechanically  obstruct  it. 

4.  Adynamic  obstruction  is  alwa3's  the  result  of  paral)'sis,  and 
may  occur  from  a  variety  of  causes,  the  most  conspicuous  of 
which  are  septic  infection  and  mechanical  injuries. 

C  Through  congenital  apertures, 
into  normal  peritoneal  fossae, 
through  mesenteric  slits  or 
diaphragmatic  rents.  Stran- 
gulation by  congenital  or 
adventitious  bands,  divertic- 
ula, and  peritoneal  adhesions. 
Twisting  or  torsion  of  the 
gut  or  its  mesentery,  vol- 
vulus, and  intussusception. 
Neoplasms  and  wandering 
viscera. 

f  Fecal  impaction,  foreign  bodies 
swallowed,  gall-stones,  en- 
teroliths, parasites,  etc. 
Cicatricial  contraction  as  se- 
quela of  tubercular,  typhoid, 
dysenteric,  syphilitic,  or  ma- 
lignant ulceration.  Cysts 
and  neoplasms  growing  into 
the  caliber  of  the  bowel. 
(-Paralysis  due  to  septic  infec- 
tion or  mechanical  injuries. 
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General  Pathology. — Intestinal  obstruction,  irrespective  of  its 
cause,  is  always  followed  by  a  series  of  consecutive  pathological 
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changes  (Senn).  Their  order  of  development  and  intensity  of 
action  depend  upon  the  cause ;  but  certain  destructive  tendencies 
occur,  irrespective  of  the  character  of  the  obstruction.  In  simple 
mechanical  occlusion  of  the  lumen  of  the  bowel,  retarding  the 
passage  of  bowel-contents,  a  portion  of  the  gut  below  the  obstruc- 
tion is  empty  and  contracted.  That  above  is  distended  with  gas 
and  feces,  circulatory  changes  develop  from  the  compression  of 
distention,  and  muscular  paresis  and  infection  from  lowered  re- 
sistance occur  as  certainly  under  these  circumstances  as  they  do 
in  the  most  pronounced  form  of  strangulation. 

In  chronic  stenosis  or  obstruction,  hypertrophy  of  the  bowel- 
wall  above  the  stricture  is  the  natural  result  of  excessive  peristal- 
sis and  increased  vascularity.  This  applies  equally  well  to  all 
parts  of  the  alimentary  canal,  but  the  clinician  is  more  familiar 
with  it  in  the  changes  in  the  stomach  incident  to  pyloric  obstruc- 
tion. 

In  all  obstructions  of  a  loop  of  bowel  resulting  in  its  strangu- 
lation, the  affected  portion  becomes  rapidly  distended  from  the 
disturbance  of  circulation  and  the  decomposition  of  intestinal 
contents.  The  gut  loses  its  power  of  contraction,  peristalsis  is 
abolished,  and  the  gross  lesions  are  pronounced.  The  distended 
bowel  is  deeply  congested,  of  a  dark-red  hue,  and  ecchymotic 
spots  appear  over  its  surface,  evidencing  the  transudation  from 
overdistended  capillaries.  The  mucous  membrane  and  underly- 
ing tissues  become  the  seat  of  gangrenous  inflammation.  It  is 
presumed  that  in  the  strangulated  portion  the  circulation  is 
brought  to  a  stand-still ;  therefore,  the  subsequent  changes  which 
take  place  are  brought  about  by  the  activity  of  microorganisms. 
"  Intestines  commonly  contain  various  species  of  microbes,  none 
of  which  are  capable  of  producing  disease  under  ordinary  condi- 
tions. Two  of  the  species,  however,  are  known  to  be  extremely 
powerful  pathogenic  agents  when  the  tissues  offer  the  peculiar 
conditions  required  for  their  growth.  The  first,  the  bacillus  of 
vialignant  edema,  finds  in  a  portion  of  the  intestine  so  strangu- 
lated almost  ideal  conditions  for  rapid  growth.  The  second,  bac- 
terium coli  commune,  is  extremely  likely  to  invade  the  strangu- 
lated intestine  "  (R.  M.  Buchanan).  It  is  by  the  action  of  these 
germs  and  the  poison  they  elaborate  that  there  is  quickly  devel- 
oped in  the  strangulated  loop  progressive  edema,  multiple  ulcera- 
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tion,  gangrene,  perforation,  and  septic  peritonitis,  conditions  ex- 
pressed by  clinical  phenomena  which  cannot  be  accounted  for 
upon  the  ground  of  simple  arrest  of  a  function  of  the  intestines, 
dejection. 

In  all  forms  of  acute  obstruction,  but  more  especially  in  that 
from  incarceration,  the  enlarged  loop  is  filled  with  serous  fluid. 
This  is  largely  a  transudation,  the  result  of  venous  stasis,  and  is 
not  ingested  matter.  Transudation  takes  place  from  both  the 
serous  and  mucous  surfaces,  and  hence  it  is  that  we  frequently 
find  an  effusion  of  free  sanguinolent  fluid  in  the  abdomen.  "  And 
this  ascites  must  not  be  overlooked  in  the  examination  "  (Sarra- 
zin). 

The  pathological  effects  of  intestinal  obstruction  are  far-reach- 
ing, involving  at  first  a  very  limited  area  of  the  intestines,  pro- 
ducing in  a  short  time  nervous  and  circulatory  disturbances 
throughout  the  alimentary  canal,  invading  the  peritoneum,  and 
affecting,  if  the  patient  lives  long  enough,  the  nutrition  of  all  the 
organs  of  the  body.  The  viscera,  especially,  are  found  dry  and 
friable. 

General  Symptoms. — The  anamnesis  should  receive  due  con- 
sideration in  the  symptomatology  of  ileus.  The  knowledge  of  a 
recent  celiotomy  or  a  severe  contusion  of  the  abdomen,  the  his- 
tory of  a  perforated  gastric  or  duodenal  ulcer,  would  be  invalu- 
able evidence  for  the  diagnosis  of  adynamic  obstruction.  Pa- 
tients may  recall  incidents  in  their  histories  from  which  there  may 
be  surmised  preexisting  peritoneal  inflammations,  and  the  logical 
sequence  of  bands  and  adhesions  accounts  for  the  present  symp- 
toms of  strangulation.  Attacks  of  diarrhea  alternating  with 
obstinate  constipation,  occurring  in  one  of  advanced  years  and 
declining  health,  excites  at  once  the  suspicion  of  malignant  stric- 
ture. Intussusception,  with  its  stealthy  and  indefinite  symp- 
toms, would  often  escape  recognition,  were  we  to  disregard  the 
predisposing  conditions,  ilic  clinical  history. 

Weir  tersely  remarks,  "  The  question  is  not  what  the  cause  is 
nor  where  the  obstruction  is,  but  is  there  an  obstruction  ?  "  We 
accept  the  force  of  this  statement  as  a  plea  for  action.  Yet  on 
equally  as  high  authority  we  know  that  ileus  is  but  a  "  prevailing 
feature   common    to   man}-   different   anatomical   states,"    and   a 
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conscientious  effort  at  a  pathological  diagnosis  will  protect  us 
from  surgical  surprises  and  ante-mortem  sections. 

The  most  important  feature  of  intestinal  obstruction  is  the 
resisting  power  of  the  bowel-tract,  and  a  very  clear  study  of  the 
effects  of  the  disturbance  or  loss  of  this  power  has  been  made 
by  Oser,  of  Vienna.  Five  important  symptoms  are  by  him  attrib- 
uted to  disturbed  resistance,  and  they  occur  in  the  following  order : 
(ij  fluctuation  of  the  intestine  above  the  seat  of  stricture  due  to 
accumulated  fluid ;  (2)  increased  and  altered  peristalsis,  a  symp- 
tom of  much  value  and  significance,  especially  in  chronic  obstruc- 
tion ;  (3)  vomiting,  while  generally  not  pathognomonic  of  ob- 
struction, may  under  certain  conditions  become  so ;  (4)  meteor- 
ism  ;  and  (5)  pain. 

There  are  certain  classical  symptoms  of  intestinal  obstruction 
which  develop  to  a  greater  or  less  degree  at  some  time  in  the 
progress  of  every  case,  regardless  of  the  cause,  and  to  these  we 
must  attach  the  greatest  significance.  They  are  pain,  vomiting, 
collapse,  absolute  constipation,  and  meteorism. 

Pain  is  one  of  the  most  common  symptoms  of  intestinal  ob- 
struction. Its  intensity,  at  the  outset,  depends  upon  the  violence 
of  the  peristalsis,  and  the  peculiar  temperament  or  sensibility  of 
the  individual ;  subsequently,  other  factors  come  into  play.  Ten- 
sion of  the  distended  gut  and  injury  to  the  peritoneum  protract 
the  suffering.  In  all  cases  of  a  progressive  pathological  process 
in  which  the  obstruction  is  gradually  brought  about,  the  resist- 
ing power  of  the  intestine  accommodates  itself  to  the  approach- 
ing condition,  and  pain  does  not  become  a  conspicuous  diagnos- 
tic feature  until  absolute  occlusion  takes  place.  Quite  the  re- 
verse of  this  occurs  when  from  some  cause  there  is  sudden  con- 
striction or  occlusion  of  the  intestines.  The  offense,  so  to  speak, 
precipitates  violent  and  irregular  peristalsis,  and  pain  is  one  of 
the  expressions  of  this  perverted  action ;  and  hence  it  is  that  the 
pain  of  obstruction  is  usually  spoken  of  as  cramping,  colicky, 
twisting,  or  binding.  "  In  cases  where  the  obstruction  is  com- 
plete, the  pain  is  constant  although  liable  to  periodic  exacerba- 
tions. In  cases  where  obstruction  is  but  partial,  pain  is  distinctly 
intermittent"   (Treves). 

That  peristalsis  is  one  of  the  essential  elements  of  pain  is 
proved  by  the  fact  that  obstruction  in  the  large  intestine  usually 
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excites  but  slight  pain  ;  whereas,  in  the  small  intestine,  in  which 
peristalsis  is  normally  more  active,  occlusion  or  obstruction  is 
followed  by  immediate  and  intense  pain.  Since  Mr.  Treves  has 
pointed  out  the  fact  that  the  location  of  pain  is  no  guide  to  the 
seat  of  obstruction,  authors  generally  have  contented  themselves 
with  emphasizing  this  statement.  I  feel  warranted  in  accepting 
it  this  far,  that  the  initial  paroxysms  of  pain,  which  are  largely 
due  to  peristalsis,  are  usually  reflected  to  the  solar  plexus,  and 
hence  referred  to  the  umbilical  region.  But  as  the  case  pro- 
gresses, when  the  engaged  coil  becomes  distended  with  gases  and 
fluid,  and  the  peritoneum  becomes  involved,  the  pain  then  cen- 
tralizes about  the  affected  area.  Coupling  this  symptom  with 
the  physical  sign  of  local  tenderness  which  usually  develops  at 
this  stage,  we  may,  in  some  instances,  draw  fairly  correct  con- 
clusions as  to  the  localization  of  the  obstruction. 

Vomiting  is  always  an  early  and  well-marked  symptom  of  ob- 
struction from  all  causes  which  bring  about  quick  occlusion  of 
the  lumen  of  the  gut,  suddenly  and  sharply  interrupting  its  nor- 
mal peristalsis.  From  those  chronic  causes  out  of  which  gradu- 
ally develop  the  final  crisis  of  complete  obstruction,  vomiting 
may  appear  only  as  a  late  symptom.  In  certain  forms,  espe- 
cially in  intussusception,  there  may  be  an  entire  absence  of 
vomiting.  It  is  but  a  symptom  dependent  upon  a  number  of 
causes,  the  chief  one  of  which,  however,  is  the  upward  axial  cur- 
rent established  by  the  descending  peristaltic  wave,  so  indispu- 
tably demonstrated  by  Mr.  Brinton.  It  occurs  first  as  a  reflex 
nervous  phenomenon,  then  as  the  result  of  increased  intra-abdom- 
inal pressure  from  the  over-distended  and  heavy-laden  intestines, 
and  from  the  irritation  produced  by  the  decomposition  of  the 
intestinal  contents.  Auto-infection  and  intoxication  of  the 
nerve-centers  no  doubt  account  for  the  later  regurgitant  vomit- 
ing, which  persists  after  all  peristalsis  has  ceased. 

Clinically  speaking,  vomiting  is  a  constant  and  most  distress- 
ing symptom  of  acute  obstruction.  It  appears  early,  is  copious 
and  severe ;  it  usually  begins  by  the  eructation  of  gas,  and  singul- 
tus. The  matters  vomited  are :  first,  the  contents  of  the  stomach, 
then  bile,  then  brown  or  greenish  material ;  this  may  continue 
for  some  hours  or  days  with  great  retching,  nausea,  and  distress 
before  the  matter  ejected  becomes  feculent.     "  The  sequence  of 
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gastric,  bilious,  and  finally  stercoraceous  vomiting  is  perhaps  the 
most  important  diagnostic  feature  of  acute  obstruction  "  (Osier). 

Vomiting  may  appear  as  the  initial  symptom,  preceding  even 
the  onset  of  pain ;  more  frequently  it  appears  later.  If  the  stom- 
ach and  intestines  are  full  of  fluid,  vomiting  will  occur  as  an 
early  and  conspicuous  symptom.  A  striking  peculiarity  of  the 
vomiting  in  obstruction  is  that  when  it  begins  it  usually  con- 
tinues to  the  last.  It  is  not  always  attended  with  the  distress 
generally  ascribed  to  it;  when  large  quantities  of  fluid  are  ejected 
without  great  effort,  the  patient  oftentimes  expresses  marked 
relief,  craves  food,  and  frequently  falls  asleep ;  in  a  few  hours 
there  is  a  reaccumulation,  and  the  distention  oppresses  him  until 
he  disgorges  again.  In  the  final  stages  of  the  disease  vomiting 
may  cease  entirely. 

Feculent  matter  is  the  decomposed  contents  of  the  jejunum 
and  ileum ;  that  the  stercoraceous  contents  of  the  colon  may 
regurgitate  through  the  cecal  valve,  is  perhaps  true,  but  the 
putrid  decomposition  of  the  stagnant  intestinal  contents  above 
this  point  is  quite  sufficient  to  give  the  vomitus  its  characteristic 
feculent  odor  and  appearance.  If  the  obstruction  is  high  up  in 
the  jejunum  or  duodenum,  vomiting  appears  early,  is  persistent, 
but  never  really  stercoraceous.  Too  much  consequence  must  not  be 
attached  to  this  character  of  vomitus;  it  should  not  he  relied  upon  for 
diagnosis;  it  is  frequently  absent  or  occurs  late.  "  It  is  certainly 
wrong  to  make  fecal  vomiting  a  plea  for  operation,  and  vice  versa  " 
(Greig  Smith). 

Roser's  statement  that  the  higher  the  seat  of  occlusion,  the 
earlier  and  more  violent  the  vomiting,  generally  applies. 

Collapse :  Vital  depression  inevitably  occurs  in  every  case  of 
intestinal  obstruction.  It  may  not  develop  so  rapidly  as  to  war- 
rant us  in  characterizing  it  as  shock ;  it  is  only  in  acute  obstruc- 
tion that  we  have  early,  pronounced,  sudden  collapse  so  plainly 
manifested  in  the  anxious  expression,  the  sunken,  pinched  fea- 
tures, the  cold,  livid  extremities,  great  restlessness,  hurried 
thoracic  respiration,  fast,  feeble,  almost  imperceptible  pulse,  and 
subnormal  temperature. 

The  intensity  of  the  shock  and  tendency  to  a  rapidly  fatal  issue 
bear  a  certain  relation  to  the  suddenness  and  completeness  of 
the  strangulation,  and  to  the  presence  of  favorable  conditions  for 
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the  rapid  absorption  of  poisonous  substances  produced  in  the 
strangulated  part.  It  should  therefore  obtain  that  the  greater 
the  amount  of  bowel  involved  in  the  constriction,  the  greater  the 
supply  of  poison  and  the  more  pronounced  the  shock.  This 
statement  is  only  relatively  true,  and  is  made  with  the  full  knowl- 
edge that  profound  shock  sometimes  characterizes  the  strangula- 
tion of  a  small  knuckle,  as  for  instance,  in  external  hernia.  The 
injury  to  the  peritoneum,  the  agonizing  pain,  and  the  sensibility 
of  the  individual  all  influence  early  shock.  Profound  collapse 
occurring  late,  that  is,  some  hours  or  days  after  the  initial  symp- 
toms, may  be  attributed  to  gangrene  or  perforation,  with  the 
rapid  development  of  septic  peritonitis  and  general  intoxication. 
Death  usually  follows  in  from  twelve  to  eighteen  hours. 

Constipation:  A  conspicuous  feature  in  the  clinical  picture  of 
obstruction  is  the  absence  of  stools  and  flatus.  The  arrest  of 
bowel-movement  in  mechanical  ileus  is  due  to  the  occlusion  of 
the  lumen  of  the  gut  at  the  seat  of  obstruction  and  to  the  paresis 
of  the  intestine  below  this  point.  Usually  these  two  conditions 
appear  coincidently,  yet  experience  teaches  that  in  some  cases 
of  strangulation  flatus  is  passed  after  other  marked  symptoms 
are  present.  If  sudden  strangulation  occurs  high  up  in  the  intes- 
tinal tract,  it  is  not  inconceivable  that  the  evolved  gases  of 
decomposition  in  the  contents  of  the  distal  gut  will  cause  flatus 
to  pass  audibly. 

Constipation  is  not  a  prevailing  symptom  in  all  forms  of  ob- 
struction. In  paretic  obstruction  there  is  consecutive  retention 
of  feces,  yet  the  use  of  enemata  may  succeed  in  causing  the  dis- 
charge of  some  feces  and  the  free  passage  of  flatus.  So,  likewise, 
in  a  number  of  the  cases  of  intussusception  the  passage  of  fecal 
matter  or  gas  is  not  completely  arrested.  Too  much  diag^nostic 
significance  should  not  be  attached  to  constipation,  for  as  Mr. 
Treves  has  said,  "  at  most,  it  expresses  a  prevailing  feature 
common  to  many  different  anatomical  states." 

Meteorism:  It  has  been  clearly  shown  by  Kader,  Murphy,  and 
others  that  meteorism  in  any  of  the  forms  of  intestinal  obstruc- 
tion is  the  result  of  disturbance  to  the  circulation ~  of  the  intes- 
tinal wall,  and  the  decomposition  and  liquefaction  of  the  intes- 
tinal contents.  If  a  mesenteric  vessel  is  occluded  by  embolism, 
or  experimentally  by  liga'turc,  paralysis,  marked  distention,  and 
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spots  of  gangrene  on  the  convex  side  appear  within  forty-eight 
hours,  thus  proving  that  circulatory  disturbances  and  the  con- 
secutive transudation  are  important  elements  in  producing  me- 
teorism.  The  quantity  of  the  ingesta  is  not  an  important  factor 
in  producing  the  distention.  Murphy  has  clearly  shown  that  the 
contents  of  a  strangulated  loop  consist  largely  of  a  transudation 
from  the  mucous  membrane  due  to  the  stagnant  circulation. 

The  degree  of  distention  depends  upon  the  completeness  of 
the  obstruction,  the  duration  of  it,  and  the  position  of  the  obstruc- 
tion in  relation  to  the  length  of  the  bowel  (Wyllie). 

Meteorism  is  only  present  in  that  portion  of  the  bowel  above 
the  seat  of  obstruction.  The  nearer  the  anus  the  obstruction 
the  greater  the  tumidity,  "  a  law  which  is  the  reverse  of  that 
_ applied  to  vomiting"  (Wyllie).  The  site  and  development  of 
the  tumidity  are  valuable  guides  to  the  location  of  the  obstruction. 
If  the  trouble  is  high  up,  that  is,  in  the  duodenum  or  in  the  begin- 
ning of  the  jejunum,  the  meteorism  is  confined  to  the  epigastrium. 
If  in  the  lower  colon,  we  have  at  first  a  circumscribed  area  of  tym- 
panites, which  soon  becomes  general.  The  manner  of  the  devel- 
opment of  the  meteorism  has  some  diagnostic  value ;  in  obstruc- 
tion by  strangulation  it  develops  passively,  so  to  speak,  without 
perceptible  peristalsis ;  in  chronic  stenosis  the  meteorism  is  ac- 
companied by  violent  peristalsis,  both  seen  and  felt.  The  dis- 
tinctness with  which  the  bowel  may  be  seen  in  rigid  spasm 
depends  upon  the  thinness  of  the  abdominal  parietes,  and  upon 
the  amount  of  hypertrophy  of  the  intestinal  muscles,  consequent 
upon  the  length  of  time  there  has  been  increased  resistance  to 
normal  peristalsis. 

The  greatest  importance  must  be  attached  to  the  five  symp- 
toms considered,  viz.,  Pain,  Vomiting,  Collapse,  Constipation,  and 
Meteorism.  Yet  in  the  diagnosis  of  obstruction  we  must  take 
into  account  every  feature  presented.  In  sudden  strangulation, 
characterized  by  agonizing  pain,  persistent  vomiting  and  pro- 
found collapse,  the  pulse  is  frequent,  soft,  and  thready.  In  many 
cases,  however,  the  pulse  remains  slow  until  affected  by  peri- 
tonitis from  infection.  I  would  emphasize  the  differential  diag- 
nostic value  of  the  low  temperature,  subnormal  in  shock,  and 
rarely  rising  above  ioo°,  frequently  remaining  normal  even  after 
perforation  and  peritonitis.     The  respiration  is  influenced  by  the 
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amount  of  distention  and  the  presence  of  peritonitis.  The  anx- 
ious, oppressed  look,  dry  tongue,  offensive  breath,  rapid  emacia- 
tion, great  thirst,  scanty  urine,  sometimes  albuminous,  all  be- 
token the  gravity  of  the  case. 

Seat  of  Obstruction. — The  accuracy  with  which  we  can  deter- 
mine the  seat  of  occlusion  depends  more  upon  the  cause  produc- 
ing the  obstruction  and  the  history  that  attends  its  development 
than  upon  any  special  symptoms  arising  therefrom.  Occlusion 
of  the  colon  may  begin  quite  acutely,  as  in  volvulus  of  the  sig- 
moid, with  some  fixed  pain,  and  a  localized  area  of  tympany,  yet 
there  is  likely  to  be  but  little  shock,  and  vomiting  occurs  late,  or 
not  at  all.  Further  symptoms  develop  slowly.  The  progressively 
ascending  meteorism,  which  soon  becomes  general  and  excessive, 
is  quite  characteristic  of  obstruction  in  this  locality.  \'ery  dif- 
ferent symptoms  attend  obstruction  of  the  duodenum  or  jejunum  ; 
here  pain  is  agonizing,  collapse  pronounced,  vomiting  ceaseless, 
there  is  only  epigastric  distention,  and  this  may  be  relieved  after 
vomiting  or  eructation  of  gases.  Between  these  two  extremes, 
the  duodenum  and  colon,  there  are  twenty-odd  feet  of  doubt,  and 
we  can  only  in  a  general  way  locate  the  site  of  obstruction. 

Without  attempting  to  discuss  the  many  anatomical  and  physi- 
ological reasons  which  influence  the  symptoms,  it  is  clear,  in  the 
language  of  Mr.  Treves,  that  "  the  small  intestine  is  active  and 
vigoroush^  concerned  in  the  business  of  organism,''  and  the  func- 
tion of  the  large  intestine  is  to  a  great  extent  passive ;  so  will  the 
symptoms  be,  relatively  speaking,  active  or  passive  according  to 
the  part  involved. 

The  large  intestine  is  the  most  frequent  seat  of  slowly  develop- 
ing stenosis,  and  if  to  our  knowledge  that  cancer  is  the  common 
cause  we  add  the  testimony  of  the  age  of  the  patient,  the  mani- 
fest cachexia,  and  the  probable  presence  of  a  tumor,  we  are  gener- 
ally able  to  locate  the  disease.  A  history  of  peri-appendicular 
inflammation  preceding  an  acute  attack,  characterized  by  the 
symptoms  of  gut-strangulation,  would  naturally  guide  us  to 
search  for  a  peritoneal  band,  and  the  ileum  as  the  seat.  Opera- 
tion may  disclose  an  entangled  sigmoid  or  jejunum,  yet,  ow- 
ing to  the  disposition  of  a  given  part  of  the  small  intestine  to 
change  its  location,  we  are  unable  to  fix  any  definite  topography 
of  this  part  of  the  alimentarv  canal. 
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In  our  efforts  to  locate  obstruction  in  the  lower  bowel  above 
the  rectum,  very  little  reliance  can  be  placed  in  the  quantity  of 
enemata  retained  or  in  the  conclusions  derived  from  attempts  to 
pass  a  tube  beyond  the  sigmoid ;  and  so  far  as  my  observation 
goes,  little  light  can  be  obtained  by  speculum-examination  after 
Kelly's  method.  Much  has  been  written  upon  the  function  of  the 
kidneys  as  influenced  by  the  seat  of  obstruction ;  a  marked  in- 
crease in  the  indican  of  the  urine  has  been  found  by  Jaffe  when 
the  occlusion  was  in  the  small  intestine.  This  occurs  too  fre- 
quently in  intra-abdominal  disease,  other  than  obstruction,  to  be 
of  material  diagnostic  value.  It  is  also  stated  that  the  nearer  the 
stomach  the  obstruction  the  less  the  amount  of  urine  secreted. 
This  is  faulty  reasoning.  It  is  true  that  in  strangulation  of  the 
small  intestine  the  profound  shock,  copious  vomiting,  violent 
pain,  and  trauma  close  to  the  abdominal  nerve-centers,  are  all 
conditions  which  greatly  lower  blood-pressure  and  suspend  the 
function  of  every  organ.  The  oliguria  is,  therefore,  more  pro- 
nounced in  high  obstruction,  yet  it  must  not  be  made  a  point  of 
diagnostic  value.  I  have  seen  suppression  for  eighteen  hours, 
following  strangulation  of  the  sigmoid  by  a  band  after  celiot- 
omy for  removal  of  a  diseased  uterine  appendage. 

Wyllie  attaches  the  greatest  importance  to  the  study  of  the 
patterns  presented  by  the  bowel  in  spasm.  In  chronic  obstruc- 
tion the  hypertrophied  and  ectatic  bowel  in  its  violent  peristalsis 
should  be  carefully  observed,  and  in  connection  with  other  symp- 
toms will  aid  us  in  determining  the  seat  of  obstruction.  Yet  I 
have  seen  the  coils  stand  out  individually  visible  and  palpable, 
and  upon  operation  I  was  entirely  misled  as  to  the  seat  of  obstruc- 
tion. 

Before  entering  upon  a  study  of  the  symptoms  of  the  individual 
varieties  of  intestinal  obstruction,  I  must  again  emphasize  the 
fact  that  obstruction  is  always  an  acute  condition,  but  the  cause 
producing  it  may  operate  for  some  time  before  there  is  a  marked 
crisis.  The  terms  acute  and  chronic  have  application  more  par- 
ticularly to  the  character  of  the  obstruction  than  to  its  course. 
The  acutcness  or  chronicity  of  any  given  case  of  obstruction 
depends  not  upon  the  mere  occlusion  of  the  lumen  of  the  gut,  but 
upon  the  suddenness  and  rapidity  with  which  the  normal  circula- 
tion is  impeded  and  innervation  interrupted. 
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Acute. 


For  a  clinical  study  we  may  classify  the  several  forms  of  ob- 
struction under  two  heads,  acute  and  chronic. 

1.  Through  congenital  apertures. 

2.  Into  normal  peritoneal  fossae. 

3.  Through  mesenteric  slits  or  diaphragmatic  rents. 

4.  By  bands,  congenital  or  adventitious. 

5.  Peritoneal  adhesions. 

6.  Vitelline  remains. 

7.  About  viscera  abnormally  attached. 

8.  Kinks  and  knots. 

9.  Volvulus. 
ID.  Intussusception. 
II.  Adynamic  or  paralytic. 

All  varieties  of  the  above  classification,  with  the  exception  of 
adynamic  ileus,  are  mechanical  conditions,  actively  affecting  the 
normal  relation  of  the  bowel,  strangulating  its  circulation  and 
destroying  its  innervation. 

1.  Fecal  impaction. 

2.  Foreign  bodies  swallowed. 
Gall-stones. 
Enteroliths. 
Parasites. 
Cicatricial  or  neoplastic  contractions  (Maylard). 

7.  Neoplasms. 

8.  Wandering  viscera. 

9.  Enmassing  adhesive  peritonitis. 

The  obstruction  occurring  from  these  is  likewise  mechanical, 
but  the  consecutive  pathological  result,  from  the  very  nature  of 
the  cause,  is  passive. 

The  first  three  acute  forms  of  strangulation,  viz.,  through  con- 
genital apertures,  into  normal  peritoneal  fossae,  through  diaphrag- 
matic rents,  while  essentially  conditions  of  internal  strangulation, 
yet  present  very  different  and  characteristic  features,  and  will  be 
elsewhere  individually  considered. 

Obstruction  from  gall-stones,  foreign  bodies  swallowed,  entero- 
liths, and  parasites  all  present  features  in  common  ;  and  gall-stone 
obstruction  is  dealt  with  at  length  as  a  type  of  this  form. 


Chronic. 


3- 
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Cicatricial  contraction,  obstruction  from  neoplasms  and  wan- 
dering viscera  are  considered  under  those  special  subjects. 

Intestinal  Strangulation  by  Bands. 

Definition. — We  group  under  this  head  those  cases  of  intes- 
tinal obstruction  attributable  to  bands,  congenital  or  adventi- 
tious ;  peritoneal  adhesions ;  vitelline  remains ;  abnormally  at- 
tached viscera ;  mesenteric  slits,  and  diaphragmatic  rents. 

Frequency. — Among  i,ooo  deaths  from  intestinal  obstruction, 
Mr.  Treves  finds  that  250  were  due  to  strangulation  by  bands 
and  through  apertures.  The  frequency  with  which  peritoneal 
adhesions  and  bands  cause  intestinal  strangulation  is  variously 
estimated  from  10  to  35  per  cent.  Statistics  gathered  in  the  last 
score  of  years,  the  days  of  peritoneal  invasion,  will  no  doubt  place 
this  cause  well  in  front  as  an  etiological  factor. 

Etiology. — It  is  a  common  post-mortem  observation  to  find 
bands,  cords,  belts,  and  veils  traversing  various  portions  of  the 
abdominal  cavity,  unmistakable  evidence  of  preexisting  localized 
adhesive  peritonitis,  the  result  of  appendicitis,  peri-uterine  in- 
flammations, mesenteric  adenitis,  cholecystitis,  and  post-operative 
sequelae.  The  formation  of  adventitious  adhesions  is  readily 
comprehended.  Following  an  attack  of  plastic  peritonitis,  soft 
adhesions  of  adjacent  peritoneal  surfaces  form ;  if  resolution  does 
not  speedily  take  place  this  may  unite  neighboring  coils  of  intes- 
tines to  each  other,  to  the  parietes,  or  to  a  solid  viscus.  Opposed 
peritoneal  surfaces  may  be  so  anchored  that  the  subsequent  mo- 
bility due  to  exercise  and  function  draws  and  pulls  upon  the 
adhesions,  narrowing,  lengthening,  and  rolling  them  into  cords 
and  bands,  which  finally  become  tough  and  unyielding  (Ross). 
These  peculiar  bridges  may  be  congenital  abnormalities ;  or 
equally  dangerous  and  identical  mechanical  conditions  may  be 
due  to  slender  viscera  abnormally  attached,  or  to  the  diverticu- 
lum of  Meckel. 

These  abnormal  attachments  may  ensnare  and  strangulate  the 
intestine  in  many  ways.  As  some  one  has  said,  it  is  curious  to 
observe  the  extraordinary  ingenuity  exercised  by  the  bowel  in 
finding  various  ways  to  develop  an  obstruction.  Whether 
around,  over,  or  under  is  a  matter  of  anatomical  interest  only. 
Some  violent  effort  may  precipitate  the  changed  relation,  just  as 
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an  external  hernia  may  appear  after  exertion,  and  immediate 
strangulation  develop ;  or  the  constriction  may  be  only  partial  at 
first,  the  subsequent  changes  in  the  incarcerated  loop  tightening 
the  constricting  cord  to  absolute  strangulation  of  the  gut. 

Age :  Strangulation  by  bands  is  more  common  in  young  adults, 
is  rarely  met  with  in  advanced  life ;  the  author,  however,  encoun- 
tered it  in  a  man  sixty-three  years  old. 

Sex:  Statistics  prior  to  1890  show  this  form  of  obstruction  to 
be  somewhat  more  frequent  in  males.  It  is  quite  possible  that 
later  records  may  show  a  relatively  equal  proportion  between  the 
sexes. 

P.\TH0L0GV. — The  ileum  is  the  portion  of  the  intestine  usually 
involved  in  this  form  of  obstruction,  though,  of  course,  no  part 
of  the  small  intestine  enjoys  immunity,  and  the  flexures  of  the 
colon  and  cecum  may  become  strangulated.  The  amount  of 
bowel  embraced  may  be  only  a  small  knuckle  or  several  feet.  If 
the  constriction  is  only  moderately  tight  at  first,  the  violent  peri- 
stalsis excited  drags  more  and  more  bowel  with  its  mesentery 
into  the  blockade.  The  extreme  traction  upon  the  mesentery, 
and  its  constriction  are  chiefly  accountable  for  the  rapid  changes 
that  occur. 

The  local  and  general  pathological  changes  consequent  upon 
strangulation  have  been  thoroughly  considered  under  the  head 
of  general  pathology. 

Symptoms. — If  we  merely  assume  that  there  is  intestinal  stran- 
gulation without  an  effort  to  investigate  its  probable  cause  and 
location,  we  give  but  little  encouragement  to  the  cultivation  of 
diagnostic  acumen.  In  68  per  cent,  of  these  cases  there  is  a  his- 
tory of  previous  attacks  of  peritonitis  (Treves).  Carefully-taken 
clinical  histories  will  reveal  previous  intra-abdominal  troubles 
sufficiently  often  to  reward  the  investigator.  It  was  perhaps  an 
appendicitis,  tubal  or  ovarian  inflammation,  a  gastric  or  duo- 
denal ulcer,  typhoid  fever  with  deep  but  not  perforating  ulcera- 
tion. Nor  must  we  neglect  to  refresh  the  memory  of  a  blow  or 
injury  to  the  abdomen,  followed  by  a  few  days  of  pain  and  ten- 
derness and  then  forgotten.  If  the  history  is  blank  to  all  this 
line  of  inquiry  the  surgeon  may  assume  with  some  degree  of 
reason  that  the  constricting  cause  is  perchance  a  hernia  through 
the  foramen  of  W^inslow  or  into  one  of  the  peritoneal  fossae,  intra- 
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sigmoid,  retrocecal,  or  duodenojejunal;  or  it  may  be  due  to 
Meckel's  diverticulum.  If  the  patient  presents  congenital  defects 
the  probability  of  the  latter  cause  would  be  strengthened.  It  is 
needless  to  argue  against  the  inestimable  advantage  of  the  con- 
sideration of  these  possibilities  if  operation  is  contemplated. 

Mode  of  Onset:  The  symptoms  of  strangulation  are  usually 
violent  and  sudden  in  the  onset,  without  pronounced  warning. 

Pain:  The  patient  is  suddenly  seized  with  acute  abdominal 
pain  variously  described  as  griping,  twisting,  or  colicky.  It  is 
always  severe,  even  agonizing.  The  colicky  waves  or  parox- 
ysms, the  griping,  is  but  an  expression  of  the  violent  contortions 
of  the  intestine  to  overcome  the  resistance  to  normal  peristalsis. 
It  is  thoroughly  established  by  Mr.  Treves  as  a  clinical  fact,  that 
the  more  absolute  the  obstruction  the  less  intermittency  to  the 
pain ;  hence,  in  the  onset  the  pain  may  be  distinctly  paroxysmal, 
but  as  the  halter  tightens,  the  pain  becomes  persistent  and  con- 
tinuous. 

The  seat  of  pain  in  this  form  of  obstruction  is  no  guide  to  the 
seat  of  obstruction  ;  as  the  ileum  is  the  part  usually  involved,  the 
impression  is  conducted  through  the  superior  mesenteric  plexus 
to  the  solar  plexus,  and  from  this  center  it  is  recognized.  There- 
fore, in  this  form  of  obstruction  the  pain  is  referred,  and  is  located 
by  the  patient  about  or  a  little  above  the  umbilicus.  A  notable 
exception  to  this  rule  I  observed  and  reported  at  the  meeting  of 
the  Southern  Surgical  and  Gynecological  Association,  1894.  In 
this  case  the  pain  and  tenderness  were  felt  at  McBurney's  point, 
and  upon  this  misleading  sign  perforative  appendicitis  was  diag- 
nosed. At  operation  a  false  ligament  was  found  passing  from 
the  bowel  to  the  mesentery  near  the  center  of  its  vertical  attach- 
ment. Beneath  this  several  feet  of  ileum  had  become  strangu- 
lated. While  pain  is  a  conspicuous  and  constant  symptom  of 
strangulation,  it  may  be  modified  greatly  by  the  temperament  of 
the  individual.  The  sudden  cessation  of  pain  can  only  mean  the 
spontaneous  release  of  the  strangulated  gut  or  impending  disso- 
lution. 

Vomiting:   Early  vomiting  is  a  reflex  or  nervous  symptom,  and 

its  occurrence  as  an  initial  symptom  depends  largely  upon  the 

amount  of   food   in   the    stomach.     Soon    after   strangulation   is 

effected  other  conditions  act  their  part.     The  reverse  current  of 

II 
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anti-peristalsis,  the  distention  of  the  intestines,  the  rapid  accumu- 
lation and  decomposition  of  the  contents  of  the  bowel,  its  noxious 
and  irritating  effect  directly  upon  the  mucous  membrane  of  the 
intestines  and  stomach,  toxemia,  and  peritonitis,  are  causative 
factors.  Vomiting  may  come  on  with,  or  even  precede  pain ;  it 
is  justly  regarded  as  a  constant  and  conspicuous  symptom  in 
strangulation  by  bands.  Its  occurrence  does  not  materially  aid 
us  in  locating  the  obstruction  further  than  the  recognized  general 
law,  the  nearer  the  stomach  the  obstruction,  the  earlier  and  more 
persistent  the  vomiting. 

The  character  of  vomitus  is :  iirst,  the  contents  of  the  stomach ; 
then,  bilious  matter;  later,  brown  or  chocolate-colored  fluid.  The 
vomiting  of  feculent  or  stercoraceous  matter,  which  is  the  only 
pathognomonic  vomit  of  obstruction,  does  not  usually  occur 
earlier  than  the  fourth  day.  A  patient  may  die  without  the 
appearance  of  this  characteristic  vomit.  Of  course,  it  does  not 
occur  at  all  in  high  jejunal  or  duodenal  obstruction.  The  per- 
sistent, ceaseless  vomiting,  accompanied  by  violent  retching,  is 
one  of  the  most  distressing  symptoms  in  the  early  days  of  stran- 
gulation. Later,  when  the  sensibilities  are  blunted  and  the  act 
of  disgorging  is  purely  a  mechanical  one,  the  patient  often  ex- 
presses the  greatest  relief ;  the  regurgitant  effortless  vomiting  is 
a  striking  feature  of  the  closing  scene  of  intestinal  obstruction. 

Constipation:  From  the  inception  of  the  accident  there  is  abso- 
lute constipation.  All  the  bowel  to  the  distal  side  of  the  obstruc- 
tion, if  not  in  a  state  of  positive  paresis,  is  relaxed  and  inert; 
consequently  there  is  no  bowel-movement  of  either  feces  or  gas. 
It  is  well  to  bear  in  mind  that  some  fecal  matter,  the  contents  of 
the  lower  bowel,  may  escape  after  high  injections,  and  that  a 
nutrient  enema,  coagulated  and  formed,  closely  resembling  fecal 
matter,  may  mislead  the  attendants. 

Shock  or  Collapse:  Second  only  in  diagnostic  importance  to 
the  especially  conspicuous  symptoms,  pain,  vomiting,  and  con- 
stipation, is  the  general  condition  in  acute  strangulation  of  the 
intestines.  The  patient's  general  expression  soon  bears  evidence 
of  the  gravit}^  of  the  condition.  From  the  first  he  "  looks  ill," 
mental  anxiety  and  physical  distress  are  often  characteristically 
depicted  in  the  so-called  "  facies  abdominalis."  Early  in  the  his- 
tory of  strangulation  the  signs  of  profound  shock,  even  to  col- 
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lapse,  develop :  the  pulse  is  weak  and  frequent ;  temperature  rises 
not  more  than  a  degree  from  normal,  is  frequently  subnormal ; 
respiration  is  hurried  and  shallow ;  extremities  are  cold  and  livid ; 
cold  perspiration  in  great  beads  stands  out  upon  the  brow.  There 
is  great  thirst  and  restlessness. 

These  symptoms,  grouped  by  Giibler  under  the  term  "  abdom- 
inal peritonism,"  are  generally  pronounced.  Yet  it  must  not  be 
understood  that  the  advent  of  every  case  is  so  stormy  and  ter- 
rible. I  have  seen  complete  strangulation  for  five  days,  the  gut 
almost  severed  by  the  constricting  bands,  and  yet  the  patient's 
pulse  and  temperature  had  varied  but  slightly  from  the  normal. 
The  intensity  of  the  shock  depends  much  upon  the  sensitiveness 
of  the  patient  and  resistance  to  infection,  yet  sooner  or  later  in 
every  case  of  intestinal  obstruction  the  inevitable  collapse  ap- 
pears. If  early,  it  may  be  largely  attributable  to  injury  to  the 
mesenteric  nerves  and  to  their  direct  connection  with  the  pneu- 
mogastric.  We  could  not  in  any  other  way  rationally  account 
for  the  great  impression  upon  the  circulation  and  respiration. 
Collapse  occurring  late,  that  is,  after  the  general  symptoms  of 
obstruction  have  existed  for  some  days,  points  only  too  surely  to 
perforation,  gangrene,  or  the  advent  of  general  sepsis. 

The  rapid  emaciation  and- extreme  prostration  that  afflict  these 
patients  with  acute  strangulation  is  erroneously  attributed  to  the 
rejection  of  nourishment  only.  We  must  keep  in  mind  known 
pathological  facts.  In  intestinal  obstruction  there  is  a  great 
drying-out  process  rapidly  going  on  in  the  body,  affecting  natu- 
rally, at  first,  the  viscera  of  the  abdomen.  They  are  dry  not  only 
because  they  are  deprived  of  fluid  for  absorption,  but  there  is  free 
transudation  of  serum  into  the  intestine  on  the  proximal  side  of 
the  obstruction,  and  this  is  constantly  vomited,  and  represents 
so  much  water  withdrawn.  The  absorption  of  poisonous  prod- 
ucts, evolved  by  the  organisms  now  in  possession  of  the  tissues 
of  low  resistance,  is  perhaps  the  most  potent  cause  of  the  great 
vital  depression. 

We  would  naturally  expect  to  find,  with  the  condition  above 
described,  a  marked  diminution  of  urine ;  and  there  is  an  in- 
creased amount  of  indican,  if  the  strangulation  is  in  the  small 
intestine. 
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Physical  Signs. — Inspection:  Assuming  that  the  obstruction, 
except  in  very  rare  instances,  is  in  the  jejunum  or  ileum,  there 
is  but  slight  meteorism  developed.  The  constant  vomiting  and 
eructation  of  gas,  as  Mr.  Treves  explains,  serve  to  relieve  in  a 
great  measure  the  distention.  When,  however,  several  feet  of 
intestine  are  ensnared,  then  an  asymmetrical  distention  may 
appear  very  ea^h^  When  peristalsis  is  subdued  and  peritonitis 
develops,  the  abdomen  becomes  distended,  noticeable  at  first  in 
the  epigastric  region,  later  becoming  general ;  but  it  is  unusual 
for  meteorism  to  attain  any  conspicuous  degree  in  this  form  of 
obstruction.  In  very  thin  subjects  the  waves  of  peristalsis  and 
patterns  of  intestinal  coils  have  been  observed. 

Palpation:  The  abdominal  wall  is  flaccid.  At  first  there  is 
some  general  hyperesthesia,  but  no  distinct  spot  of  tenderness 
until  local  peritonitis  supervenes ;  in  that  area  the  muscles  are 
resisting  and  tenderness  is  marked.  We  cannot  outline  any  dis- 
tinct tumor,  hardness,  or  induration.  Muscular  rigidity  appears 
as  a  sign  in  many  clinical  records  of  cases  of  sudden  strangula- 
tion ;  I  have  not  observed  persistent  rigidity ;  the  muscles  con- 
tract during  paroxysms  of  pain,  then  immediately  relax. 

Percussion :  In  the  first  few  hours  percussion  is  practically 
negative.  Soon  moderate  tympany  appears.  From  the  stran- 
gulated intestine  and  the  adjacent  irritated  peritoneum  there  is 
poured  out  into  the  peritoneal  cavity  sero-hemorrhagic  fluid ;  this 
free  peritoneal  fluid  is  detected  early  by  dulness  in  the  loins, 
and  it  rapidly  increases.  Appearing,  as  it  does,  before  marked 
meteorism,  it  is  easily  detected ;  and  if  the  patient  is  examined 
frequently,  its  increase  hour  by  hour  may  be  noted.  Carl  Boyer 
regards  the  "  acuteness  and  rapidity  "  of  the  eflfusion  as  diagnos- 
tic of  strangulation.  In  a  patient  of  Dr.  J.  T.  Altman,  of  Nash- 
ville, upon  whom  I  recently  operated,  strangulation  occurred  at 
2  a.m.;  at  12  m.,  ten  hours  later,  free  fluid  was  first  detected;  at 
6  p.m.  it  had  markedly  increased.  I  operated  at  10  p.m.  and  found 
at  least  two  quarts  of  bloody  serum  in  the  cavity.  The  strangu- 
lation was  due  to  the  appendix  encircling  the  ileum  at  its  cecal 
junction. 

When  a  loop  of  intestine  is  incarcerated  it  becomes  distended 
with  fluid,  and  may  in  this  way  give  rise  to  lo'cal  dulness.  In 
one  such  instance  the  suddenly-developed  tumor,  the  well-defined 


INTESTINAL   OBSTRUCTION.  I65 

dulness,  and  the  general  symptoms  resembled  an  ovarian  cyst 
with  torsion  of  the  pedicle.  Had  the  patient  been  a  female  I  am 
sure  I  would  have  made  a  mistake  in  diagnosis. 

Auscultation:  Auscultation  gives  no  information  except  in 
cases  far  advanced,  with  large  accumulation  of  fluid  in  the  incar- 
cerated coil ;  then  we  may  hear  tinkling  or  gurgling,  or,  if  the 
patient  will  permit  the  necessary  force,  we  may  elicit  clapotage. 

Differential  Diagnosis. — The  mode  of  onset  and  early  symp- 
toms of  intestinal  strangulation  by  bands  resemble  many  acute 
intra-abdominal  conditions,  in  all  of  which  the  same  general  sur- 
gical indication,  laparotom}-,  obtains.  Yet  precision  in  diagnosis 
contributes  materialh'  to  the  perfection  of  the  technic  and  to  cor- 
rectness of  prognosis. 

Gastric  or  Intestinal  Perforation:  The  symptoms  that  attend 
the  occurrence  of  gastric  or  intestinal  perforation  are  those  of 
abdominal  peritonism,  so  conspicuous  in  intestinal  strangulation. 
Upon  the  history  of  the  patient  we  must  largely  rely  for  guidance. 
An  anamnesis  of  gastric,  duodenal,  or  intestinal  ulceration  will 
direct  further  investigation  to  the  seat  of  disorder.  If  perfora- 
tion occurs  from  latent  ulceration,  in  which  all  preexisting  symp- 
toms are  wanting,  the  difficulties  of  diagnosis  are  increased.  Yet, 
even  then,  closely  applied  tests  may  solve  the  problem.  Local- 
ized tenderness  is  usually  well-marked  in  perforation ;  muscular 
rigidity,  persistent,  either  localized  or  general,  is  rarely  absent; 
abdominal  distention  with  efTacement  of  hepatic  dulness  develops 
early ;  vomiting  attends  the  actual  occurrence  of  perforation  usu- 
ally;  after  that  it  may  cease — at  least,  be  an  inconspicuous  symp- 
tom until  the  advent  of  peritonitis.  In  all  forms  of  perforation 
feces  and  flatus  may  be  discharged  until  bowel-action  is  inhibited 
by  peritonitis.  Hematemesis  or  melena  would  be  of  infinite  diag- 
nostic value. 

Perforative  or  Gangrenous  Appendicitis:  Secondary,  as  these 
conditions  usually  are,  to  preexisting  disease  of  the  appendix,  the 
knowledge  of  previous  attacks  directs  our  attention  to  the  appen- 
dix. The  discrimination  in  the  intensity  and  character  of  pain, 
the  frequency  of  vomiting,  and  the  degree  of  shock,  are  too  fine 
to  rest  a  diagnosis  upon ;  but  the  localization  of  the  pain,  the 
point-tenderness,  and  the  muscular  rigidity,  are  signs  rarely 
assumed  by  intestinal  obstruction.     Temperature,  so  much  dis- 
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credited  as  a  diagnostic  symptom  of  appendicitis,  is,  neverthe- 
less, of  greatest  differential  diagnostic  value  in  distinguishing 
appendicitis  in  the  first  twenty-four  hours  from  intestinal  stran- 
gulation;  a  fever  of  over  ioi°  within  this  time  practically  pre- 
cludes intestinal  strangulation. 

Biliary  and  Renal  Colic:  These  merely  require  mention  for 
differentiation.  The  character  and  duration  of  the  attacks,  and 
the  functional  disorders  that  attend  them  should  eliminate  them. 

Prognosis. — Death  inevitably  occurs  in  from  three  to  seven 
days.  The  patient  succumbs  to  exhaustion  or  to  peritonitis  from 
gangrene  and  perforation.  The  probability  of  release  of  the 
strangulated  bowel  is  too  small  for  consideration. 

Surgical  Indications. — The  recognition  of  intestinal  strangula- 
tion demands  immediate  operative  intervention.  With  the  abdo- 
men freely  opened,  the  constricting  cause  is  severed  or  detached. 
Greatly  distended  intestines  should  be  relieved  of  their  contents 
through  incisions.  The  integrity  of  the  bowel  must  be  deter- 
mined ;  resection  may  be  required.  Provision  must  always  be 
made  for  drainage  after  operation  for  intestinal  strangulation. 

\'^0LVULUS. 

Definition. — Volvulus  or  twisting  of  the  intestines  embraces 
several  different  conditions.  All  the  complicated  forms  of  knot- 
ting and  intertwining  of  the  intestines  so  carefully  unraveled 
and  described  by  Leischtenstern,  and  by  Kiittner,  are  but  forms 
of  volvulus.  So,  likewise,  we  embrace  under  this  head  kinks  of 
the  bowel,  and  twisting  of  the  bowel  upon  itself.  The  usual 
form  of  volvulus  met  with  clinically  is  that  in  which  the  intestine 
has  rotated  on  its  mesenteric  axis,  the  torsion  and  constriction 
affecting  the  mesentery,  but  not  at  first  necessarily  occluding  the 
lumen  of  the  bowel. 

Frequency. — Volvulus  is  comparatively  an  infrequent  form  of 
intestinal  obstruction. 

Etiology. — Thinking  may  occur  at  any  part  of  the  alimentary 
canal  provided  with  mesentery,  but  as  this  accident  is  so  unusual 
and  rarely  seen  except  in  operations  upon  the  intestine  itself,  we 
shall  not  here  give  it  further  consideration.  True  volvulus  can 
only  occur  in  that  part  of  the  intestine  with  long  mesenteric 
attachments ;  consequently  it  is  met  with  most  frequently  in  the 
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sigmoid  flexure  of  the  colon  or  in  the  ileum.  Congenital  malposi- 
tions, which  are  almost  always  due  to  unnaturally  long  mesen- 
teries, are  accompanied  by  a  corresponding  mobility  of  the  bowel. 
A  very  accurate  and  scientific  thesis  by  Curschmann  upon  the 
"  Topography  of  the  Alimentary  Canal  "  gives  many  beautiful 
illustrations  of  abnormalities.  A  study  of  his  observations  has 
greatly  elucidated  the  question  of  volvulus,  and  I  can  no  longer 
believe  that  chronic  constipation  alone  is  a  sufficient  cause. 

The  underlying,  predisposing  cause  is  a  congenital  condition 
of  elongated  mesentery  with  misplaced  and  redundant  loops  of 
the  bowel,  to  which  abnormality  we  may  add  the  torpidity  and 
constipation  habitual  to  those  of  advanced  age.  The  ultimate 
crisis  is  no  doubt  precipitated  by  clogged  intestinal  contents, 
which  produces  pressure  and  tension. 

While  the  sigmoid  flexure  is  the  classical  seat  of  volvulus,  other 
portions  of  the  intestines  may  be  so  affected.  Curschmann  has 
found,  out  of  abundant  material,  only  one  case  of  volvulus  of 
the  ascending  colon.  Treves  was  able  to  find  only  one,  that  re- 
ported by  Mr.  Curling.  The  cecum,  whether  congenitally  elon- 
gated or  enjoying  unnatural  mobility  because  of  the  unusual 
length  of  its  mesocolon,  may,  in  bending  over  upon  itself,  be- 
come obstructed.  Two  cases  of  fatal  obstruction  in  this  locality 
are  recorded  by  Curschmann.  Twisting  of  the  transverse  colon 
is  relatively  rarer  than  other  portions  of  the  large  intestine,  "  as 
the  peduncles  of  the  loop  are  further  removed  from  each  other  at 
their  base."  It  is  in  the  descending  colon  and  sigmoid  flexure 
that  we  find  the  greatest  deviation  from  the  normal.  "  In  early 
life  enlargement  of  the  sigmoid  flexure,  a  sort  of  loop-formation, 
seems  to  be  physiological.  This  infantile  condition  disappears 
in  most  individuals  in  later  life,  but  autopsies  have  shown  that  in 
a  certain  number  of  adults  this  visible  enlargement  has  persisted 
throughout  life.  The  writer  has  found  it  in  15  out  of  233  necrop- 
sies. In  the  15  cases  mentioned  the  length  varied  between  195 
and  280  cm.,  rather  large  figures  when  we  consider  that  the  aver- 
age length  of  the  large  intestine  in  both  men  and  women  is  14a 
cm.  The  sigmoid  flexure  alone  (in  three  cases)  was  no  cm. 
long,  as  long  as  the  measurement  of  the  entire  colon  in  a  medium- 
sized  adult"  (Curschmann). 
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In  the  abnormalities  here  described  the  requisite  conditions  for 
volvuhis  are  present.  The  mesentery  is  long  and  narrow,  the 
ends  are  close  together,  and  the  loop  of  intestine  of  great  length. 
There  is  ever  present  in  such  abnormalities  more  or  less  impedi- 
ment to  the  passage  of  feces ;  and,  as  Grawitz,  quoted  by  Senn, 
asserts,  an  important  cause  of  volvulus  is  found  to  be  an  accumu- 
lation of  intestinal  contents  above  the  constricted  portion  of  the 
bowel,  when  it  is  easy  to  understand  how  it  will  rotate  on  its 
own  axis.  This  tendency  of  the  inflated  bowel  above  the  con- 
striction to  rotate  around  the  point  of  constriction  has  been  re- 
ferred to  in  the  etiology  of  Strangulation  by  Bands.  The  ten- 
dency of  all  mechanical  laws  is  to  continue  the  rotation.  Rarely 
do  we  find  unquestioned  clinical  record  of  a  volvulus  righting 
itself. 

Age:  It  is  met  with  most  frequently  in  persons  of  advanced 
age,  but  this  statement  must  not  be  interpreted  to  exclude  the 
young.  Numerous  cases  are  recorded  of  its  occurrence  in  early 
life. 

Sex:  It  is  far  more  common  in  males  than  in  females;  the 
ratio,  according  to  Treves,  is  four  to  one. 

P.-\THOLOGV. — The  lumen  of  the  gut  is  closed ;  the  constriction 
and  strangulation  is  chiefly  exerted  upon  the  mesentery.  Gases- 
and  hemorrhagic  effusion  accumulate  in  the  constricted  coil,  ren- 
dering the  twist  permanent,  and  inviting  infection,  which  morbific 
agents  are  efficient  factors  in  the  subsequent  pathological  evolu- 
tion of  ulceration,  gangrene,  and  peritonitis. 

Symptoms. — Volvulus  is  frequently  met  with  in  individuals  of 
low  vitality  leading  an  inactive  life,  subjects  of  habitual  constipa- 
tion and  flatulent  colic.  The  essential  and  conspicuous  symptoms 
of  volvulus  of  the  sigmoid  flexure,  the  classical  seat  of  this  form 
of  obstruction,  are  pain,  constipation,  and  meteorism.  There  is 
so  much  uncertainty  as  to  the  time  of  the  occurrence  of  the  vomit- 
ing and  collapse  that  we  must  relegate  these  as  diagnostic  symp- 
toms to  a  secondary  position. 

Mode  of  Onset :  It  is  more  or  less  acute,  with  marked  pain  and 
absolute  constipation.  The  further  progress  of  the  case  may  be 
confusing  in  its  mildness. 

Pain:  Complete  occlusion  does  not  occur  immediately  after  the 
rotation  of  the  gut  upon  its  mesenteric  axis,  consequently  there  is. 
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exaggerated  peristaltic  action.  The  initial  pain  is,  therefore,  gen- 
erally paroxysmal  in  character,  expressive  of  the  violent  effort  to 
overcome  the  obstruction.  When  strangulation  becomes  abso- 
lute the  pain  is  constant,  localized,  and  of  moderate  severity. 

Constipation:  Flatus  may  pass,  and  slight  bowel-movement 
may  occur  immediately  after  the  onset  of  the  symptoms.  Fol- 
lowing this,  however,  there  is  absolute  constipation ;  there  may 
be  desire  to  stool,  even  tenesmus. 

Vomiting  is  an  inconstant  symptom.  It  is  not  pronounced  as 
an  early  symptom,  may  not  appear  until  late  in  the  case,  or  not 
at  all ;  it  is  rarely  feculent,  and  but  few  authorities  agree  with 
Ewald,  that  it  is  violent. 

Shock  or  Collapse  varies  much  in  individual  cases ;  the  previous 
state  of  the  health  of  the  patient,  the  seat  of  the  obstruction,  the 
severity  of  the  pain,  and  the  completeness  of  the  strangulation 
all  influence  the  degree  of  shock  that  attends  volvulus.  From  the 
usual  location  of  the  obstruction  at  the  sigmoid,  its  remoteness 
from  the  abdominal  nerve-centers,  the  immediate  impression  is 
not  so  profound.  And  as  we  hold  sepsis  to  be  an  important  fac- 
tor in  the  causation  of  shock,  toxines  are  not  elaborated  so  rapidly 
or  absorbed  so  quickly  from  the  sigmoid  as  they  are  in  strangu- 
lation of  the  small  intestine.  In  the  onset  the  pulse  is  somewhat 
increased  in  frequency,  the  temperature  normal,  or  most  prob- 
ably subnormal.  In  all  cases  there  is  general  prostration,  but 
rarely  collapse,  so  characteristic  of  strangulation  of  the  small  in- 
testine. Very  soon,  however,  the  symptoms  assume  the  gravest 
aspect.  Pulse,  increasing  in  frequency,  is  weak  and  running ; 
respiration  is  embarrassed  by  the  rapidly  developing  meteorism ; 
the  anxiety  of  the  patient  is  distressing ;  if  vomiting  occurs  it 
does  not  afford  that  relief  remarked  in  high  obstruction.  Vesical 
and  rectal  tenesmus  add  to  the  discomfort.  The  urine  is  dimin- 
ished in  quantity,  but  is  free  from  indican. 

Physical  Signs. — Meteorism:  Paralytic  meteorism  appears 
conspicuously  in  the  last  stages  of  all  forms  of  intestinal  obstruc- 
tion. In  volvulus,  especially  of  the  sigmoid,  meteorism  occurs 
early;  the  location  of  the  obstruction  low  down  in  the  alimentary 
canal  permits  of  great  accumulation,  not  relieved  by  vomiting  or 
the  belching  of  gas.  It  is  not  alone  the  early  appearance  of  the 
meteorism  that  is  significant  of  volvulus,  but  its  primary  loca- 
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tion  and  its  progressive  and  enormous  development.  The  stran- 
gulated coil  of  intestine  is  the  first  to  be  distended  ;  in  a  few  hours 
after  the  onset  of  symptoms  marked  tympany  may  be  detected 
below  the  umbilicus  to  the  right  or  left  side,  and  this  advances 
more  or  less  rapidly  upward.  The  dimensions  attained  are 
equalled  in  no  other  condition  except  colonic  or  rectal  obstruc- 
tion. Cardiac  and  pulmonary  embarrassment  consequent  upon 
the  meteorism  are  distressing  symptoms. 

Differential  Diagnosis. — Volvulus  occurring  in  the  small  intes- 
tine cannot  be  diflferentiated  from  other  forms  of  intestinal  stran- 
gulation. 

Sigmoidal  twists  are  not  attended,  as  a  rule,  by  the  acute  symp- 
toms of  strangulation.  Its  frequent  occurrence  in  individuals  of 
advanced  age,  the  rectal  tenesmus,  and  small  amount  of  fluid  re- 
tained from  enema,  and  chiefly,  the  early  and  advancing  meteor- 
ism, localize  the  seat  of  obstruction.  The  onset  is  too  sudden, 
and  the  symptoms  too  acute  for  malignant  stricture. 

Prognosis. — Upon  a  mechanical  basis  and  a  knowledge  of  the 
progressive  pathological  process  we  cannot  hope  for  a  spontane- 
ous untwisting  of  the  volvulus.  All  cases  must  necessarily  end 
fatally,  and,  as  Mr.  Treves  has  shown,  death  usually  occurs  within 
six  days ;  one  patient  lived  twenty  days. 

Surgic.\l  Indications. — With  the  abdomen  opened  we  may  un- 
twist or  disengage  the  contorted  bowel.  The  mesentery,  we  must 
bear  in  mind,  has  been  subjected  to  greater  pressure  than  the 
bowel  itself,  and  is  likely  to  show  greater  injury;  its  condition 
may  require  excision,  which,  of  course,  necessitates  resection  of 
that  part  of  the  bowel  supplied  by  its  blood-vessels. 

Intussusception. 

Definition. — The  passage  of  one  segment  of  intestine  into  an- 
other immediately  continuous. 

Synonym. — Invagination. 

Frequency. — Treves  asserts  that  of  all  forms  of  intestinal  ob- 
struction at  least  three-eighths  of  them  are  intussusception. 
Since  this  statement,  surgeons  have  profited  by  his  excellent 
teaching  to  such  extent  that  the  diagnosis  is  more  accurately  and 
oftener  made  than  formerly,  and  later  authorities  give  it  a  rela- 
tive frequency  of  three-fourths  of  all  cases  of  acute  intestinal 
obstruction. 
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Etiology. — The  lenglh  of  the  mesentery  materially  influences 
the  degree  or  extent  of  invagination,  and,  as  a  careful  investiga- 
tion by  Mr.  Power,  extending  through  a  series  of  44  cases,  shows 
its  proportion  to  the  length  of  the  body  is  relatively  much  greater 
in  infants.  This  increased  length  allows  increased  range  of 
movement  to  the  intestines  and  is,  perhaps,  a  predisposing  cause. 
If  50  per  cent,  of  invaginations  occur  at  the  ileo-cecal  juncture,  it 
is  reasonable  to  infer  that  the  angle  of  union  and  the  relative 
diameters  of  the  ileum  and  colon  have  some  bearing  as  predis- 
posing causes.  In  isolated  cases  intestinal  polypi  may  initiate 
intestinal  invagination ;  so,  likewise,  the  irregularities  of  the 
bowel  produced  by  strictures  and  neoplasms  may  lead  to  intus- 
susception. 

The  important  cause,  however,  of  intussusception  is  unques- 
tionably associated  with  perverted  and  irregular  muscular  action. 
It  was  formerly  held  that  a  normally  contracted  bowel  was  forced 
by  peristaltic  action  into  a  paralyzed  segment.  Lenbuscher,  and 
Nothnagel  by  their  experimental  work  have  shown  us  that  intus- 
susception is  essentially  a  spasmodic  condition,  and  that  a  para- 
lytic form  is  secondary  to  other  conditions.  The  experiments  of 
Langstait'  and  of  Power  with  various  drugs,  especially  turpeth 
mineral,  show  that  an  enteritis  is  produced  by  these  irritants,  and 
that  the  muscular  coat  of  the  intestine  is  thrown  into  irregular 
or  localized  contractions,  separated  from  each  other  by  intervals 
of  relaxed  portions  of  the  intestine,  conditions  eminently  favor- 
able for  the  development  of  intussusception ;  and,  as  Mr.  May- 
lard  says,  it  is  not  difficult  to  take  a  step  further  in  a  clinical 
direction  and  assume  that  certain  stimulants  lead  to  localized 
contraction  with  resulting  invagination.  Whether  these  stimuli 
act  from  a  distance  through  the  nervous  system  or  directly  upon 
the  mucous  membrane  of  the  involved  bowel  cannot  be  ascer- 
tained. 

While  we  must  admit  that  many  cases  of  intussusception  occur 
in  debilitated  individuals,  yet  Mr.  Treves  stated  that  only  8  per 
cent,  of  the  patients  bore  evidence  of  intestinal  irritation.  The 
theory  of  spasm  cannot  then  be  applied  as  a  prevailing  or  exciting 
cause. 

Prolapse  of  the  rectum  and  ileocecal  invagination  are  alike 
common  in  childhood,  and  in  the  language  of  Leichtenstern,  "  if 
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we  consider  that  the  ileocecal  opening  is  distinguished  by  a 
sphincter,  the  contraction  of  which  can  be  increased  to  powerful 
tenesmus,  we  recognize  that  there  is  complete  analogj'  between 
the  condition  of  invagination  in  the  region  of  the  cecum  and  the 
different  kinds  of  prolapse  of  the  rectum."  But  a  more  potent 
factor  than  all  this,  perhaps,  in  the  production  of  invagination  in 
this  region,  is  the  union  of  the  active  ileum  with  the  passive  colon. 

Pathology. — This  ver}-  common  form  of  intestinal  obstruction 
may  occur  at  any  part  of  the  alimentary  canal,  and  is  denotive  of 
the  part  involved  by  classification  into  enteric,  ileocecal,  colic,  and 
rectal. 

Leichtenstern  distinguishes  two  kinds  of  intussusception;  (i) 
invagination  of  the  death-struggle,  the  agonic  type,  "  an  unim- 
portant cadaveric  incident  " ;  (2)  pathological  invagination,  which 
is  always  attended  by  inflammation  and  is  productive  of  distinct 
symptomatic  phenomena. 

The  relative  frequency  of  the  various  forms  shows  that  ileo- 
cecal greatly  predominates.  It  occurs  in  44  per  cent,  of  intussus- 
ception for  all  ages,  and  in  from  65  per  cent,  to  75  per  cent,  in 
children.  The  enteric  form  is  next  in  point  of  frequency,  about 
30  per  cent,  for  all  ages. 

All  parts  involved  in  invagination,  for  convenience  of  descrip- 
tion, and  to  the  confusion  of  the  student,  are  named.  If  a  ver- 
tical section  be  made  through  the  intussusception,  it  will  be  found 
that  between  the  central  lumen  of  the  bowel  and  its  exterior  there 
are  three  layers  of  intestine  on  each  side ;  the  first,  the  encasing 
layer,  is  called  the  sheath  or  intiissuscif'icns;  the  enclosed  cylin- 
der of  the  bowel  is  known  as  the  intiissiisceptuin,  which  is  com- 
posed of  two  layers,  the  innermost,  the  entering  layer,  and  the 
outer  or  returning  layer.  Between  the  opposed  peritoneal  sur- 
faces of  the  entering  and  returning  layers  is  engaged  the  mesen- 
tery. The  apex  of  the  intussusceptum  is  the  distal  end  of  the 
invaginated  part,  definitely  marked  where  the  entering  layer  turns 
to  become  the  returning  layer.  The  neck  is  the  constricted  part 
where  the  returning  layer  turns  to  become  the  shrath. 

Mode  of  Growth:  A  very  small  part  of  the  bowel  may  be  pri- 
marily invaginated ;  but  the  tendency  is  for  the  invagination  to 
gradually  increase,  and  in  all  forms  of  intussusreption,  except 
ileocolic,  this  growth  is  at  the  expense  of  the  intussuscipiens ;  and 
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Fig.  2. 


Ileocolic  Intussusception. 

Double  Invagination. 

fig.  I,  Specimen.     Fig.  2,  Diagram. 

The  letters  have  the  same  significance  in  both  figures. 
\.   I'roximal  end   of  giu  ;    the   leader  from   A  extends  into  gut   lumen    now   closed   by 
ligature. 

B.  The  apex  of  the  intussusceptum,  where   the   included  gut  turns  upon  itself,  leaving  a 

crescentic  pervious  aperture  ;  by  reference  to  the  accompanying  diagram  (  Fig.  2)  it 
is  obvious  that  the  leader  from  B,  if  continued,  would  emerge  at  A. 

C.  The  neck  of  the  intussuscipiens  for  the  innermost  coil,  turning  back  upon  itself  at  D. 

D.  Ileocecal  valve,    through    which  the  ileum   is  invaginated  ;    this  is  the  apex  of   the 

middle  coil,  through  which  passes  the  innermost  coil. 

E.  The  neck  of  the  outermost  coil  —  the  intussuscipiens.      This  layer  is  the  caput  coli. 
The  innermost   layer   enters  at  C,  is  covered  throughout  its  entire  extent  to  B,  where 

it  turns  upon  itself,  showing  a  layer  from  B  to  D  ;  it  passes  under  the  fold  of  gut 
at  D,  to  become  visible  again  at  C,  turning  upon  itself  to  enter  again  at  E,  showing 
its  deeply  congested  and  veined  course  to  the  left  of  E,  and  reappearing  at  D  where 
it  turns  back  to  E,  again  turning  upon  itself  here  to  become  the  outermost  investing 
layer  which  is  split  open  and  turned  back  to  show  the  coils  enclosed  by  it. 
In  the  diagram,  in  order  to  show  the  coats  of  the  intestines  which  are  in  contact  with 
each  other,  the  peritoneal  coat  is  stippled,  the  muscularis  is  solid  black,  and  the 
mucous  membrane  is  represented  by  a  thin  black  line  with  cross  lines  at  right 
angles  to  the  continuous  lines. 

F.  Mesocolon. 
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as  Mr.  Treves  aptly  illustrates,  if  the  jejunum  is  invaginated  into 
the  ileum,  if  the  mass  increases  in  length  it  will  be  solely  at  the 
expense  of  the  ileum;  no  more  of  the  jejunum  will  become  in- 
volved. 

In  the  ileocolic  variety,  in  which  a  portion  of  the  ileum  in- 
vaginates  through  the  ileocecal  valve,  the  ileum  finds  no  resis- 
tance to  its  entrance  into  the  spacious  cecum  and  colon,  and 
further  prolapse  of  the  ileum  takes  place.  The  condition  is  not 
dissimilar  to  an  internal  hernia. 

In  the  pathological  process  of  invagination  the  mesentery  is 
by  no  means  a  passive  agent.  Leichtenstern  attributes  to  it  sev- 
eral important  features.  The  apex  of  the  intussusceptum  is 
always  nearest  the  mesenteric  border ;  the  intussusceptum  is 
sharply  bent  and  does  not  lie  in  the  center  of  the  enveloping 
cylinder;  the  cavity  is  towards  the  mesenteric  attachment.  The 
orifice  of  the  intussusceptum,  that  is,  the  unoccluded  lumen  of 
the  bowel,  is  not  round ;  it  is  a  slit  or  fissure.  The  action  of  the 
mesentery  thus  greatly  increases  the  tendency  to  occlusion. 

The  changes  which  take  place  at  the  seat  of  invagination  are 
due  to  the  partial  obstruction  of  the  bowel  and  to  the  strangula- 
tion of  the  intussusceptum.  The  features  of  obstruction  are  fre- 
quently conspicuously  absent.  In  a  number  of  experiments  per- 
formed by  Senn,  in  which  invagination  was  artificially  produced, 
no  symptoms  of  obstruction  were  observed,  and  when  the  animals 
were  killed  weeks  or  months  after  the  invagination  had  been 
made,  the  bowel  above  was  not  dilated,  yet  it  was  hypertrophic. 

The  danger  after  invagination  has  taken  place  is  to  the  intus- 
susceptum from  constriction  at  the  neck.  If  there  is  great  dis- 
proportion between  the  invaginated  part  and  its  sheath,  spontane- 
ous reduction  may  take  place ;  or  the  intussusception  may  remain 
for  months  without  giving  rise  to  symptoms. 

Usually,  however,  there  is  sufficient  constriction  of  the  vessels 
of  the  mesentery  to  cause  an  effusion  between  the  peritoneal  sur- 
faces, agglutinating  them  together,  thus  rendering  invagination 
irreducible.  This  condition  of  irreducibility  may  develop  in  a 
few  hours,  but  if  constriction  is  not  great  it  may  be  deferred  for 
weeks.  In  acute  invagination  in  which  constriction  is  great,  the 
circular  constriction  at  the  neck  interferes  with  the  return  of  the 
venous  blood,  and  immediately  the  intussusceptum  becomes  ede- 
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matoiis  and  swollen.  In  a  recent  case  of  ileocecal  intussuscep- 
tion the  invaginated  ileum  and  appendix  were  unaltered ;  the 
changes  were  noticeable  only  in  the  middle  or  returning  layer, 
which  was  enormously  thickened  and  gangrenous.  From  the 
engorged  mucous  surface  of  the  intussusceptum  hemorrhage 
occurs,  and  gives  conspicuous  clinical  feature  to  this  form  of 
obstruction.  The  points  of  greatest  constriction  are  where  the 
vessels  bend  upon  themselves,  that  is,  at  the  apex  and  at  the  neck ; 
and  it  is  at  these  points  that  the  ultimate  effects  of  strangulation 
are  first  observed. 

One  of  the  interesting  pathological  phenomena  of  intestinal 
obstruction  is  the  gangrene  and  discharge  of  the  intussusceptum, 
the  result  of  strangulation  of  its  circulation.  In  about  40  per 
cent,  of  cases,  according  to  Mr.  Treves,  this  spontaneous  elimina- 
tion takes  place.  It  is  not  so  frequently  met  with  in  children 
as  in  adults,  for  the  reason  that  in  the  young  the  vascular  system 
adapts  itself  better  to  pressure,  and  all  the  tissues  are  soft  and 
yielding.  Acute  cases  progressing  to  gangrene  are  fatal.  Occa- 
sionally gangrene  occurring  in  the  course  of  intussusception  is 
limited  and  chronic,  and  nature  has  time  to  restore  the  perfect 
continuity  of  the  bowel  at  the  neck  before  there  is  a  separation 
of  the  intussusceptum.  The  fact  that  the  gangrenous  portion  is 
encased  in  a  comparatively  healthy  intussuscipiens  protects  the 
patient  from  peritonitis. 

The  sloughing  in  more  acute  cases  usually  results  in  death  of 
the  patient  from  peritonitis  before  separation  occurs.  Remark- 
able instances  are  recorded  in  which  large  portions  of  the  bowel 
are  cast  ofT,  the  most  notable  of  which  is  one  reported  by  Mr. 
O'Connor,  in  which  eleven  and  one-fourth  inches,  including  Meck- 
el's diverticulum,  were  cast  off.  Another  case,  reported  by  Bul- 
len,  and  quoted  by  Maylard,  is  a  remarkable  recovery  of  a  man 
79  years  old  after  gangrene  and  discharge  of  the  intussusceptum. 
One  of  the  most  interesting  reported  cases  is  the  observation  of 
Prof.  Peaslee,  who  exhibited  in  the  New  York  Academy  of  Medi- 
cine five  feet  of  intestine  which  had  been  passed  per  anum  four 
months  before  the  death  of  the  patient.  He  also  exhibited  the 
intestines  removed  from  the  body  of  this  patient  after  death;  the 
small  intestine  was  only  16  feet  long;  the  large,  five  feet,  ten 
inches ;  the  invagination  had  taken  place  six  feet  from  the  duo- 
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denum.  Unfortunately,  ulceration  and  perforation  at  the  neck 
of  the  intussuscipiens  may  take  place  at  any  time,  and  to  this 
occurrence  our  fatal  results  in  these  cases  are  largely  due. 

In  chronic  cases  the  sheath  becomes  thickened  and  enlarged, 
agglutination  takes  place  with  the  adjacent  intestine  and  omen- 
tum, and  a  large  tumor  is  thus  formed.  In  these  cases  there  is 
exaggerated  peristalsis  of  the  bowel  above  the  obstruction,  and  if 
the  tumor  is  watched,  it  will  be  seen  to  vary  from  time  to  time 
with  the  rigidity  of  the  spasm.  Separation  occurs  from  the 
eleventh  to  the  twenty-first  day;  it  is  more  likely  to  occur  in 
enteric  invagination.  We  are  bound  to  admit  upon  clinical  evi- 
dence that  it  is  possible  for  recovery  to  result  from  separation  of 
the  intussusceptum. 

Accumulation  of  intestinal  contents  above  the  seat  of  obstruc- 
tion is  one  of  the  most  important  factors  which  prevents  spon- 
taneous disinvagination,  and  which  determines  gangrene  of  the 
intussusceptum. 

Forms  of  retrograde  intussusception  are  rare.  Double  de- 
scending invaginations  are  more  common.  I  obtained  from  a 
patient  of  Dr.  O.  H.  Wilson  a  specimen  of  double  intussusception, 
combined  ileocolic  and  cecal. 

Symptoms. — The  clinical  picture  of  intussusception,  running 
an  acute  course,  is  strikingly  uniform ;  in  no  other  form  of  obstruc- 
tion is  the  cause  so  clearly  indicated  by  the  symptoms. 

Mode  of  Onset:  The  onset  is  usually  sudden,  especially  so  in 
children.  We  must  divest  ourselves  of  the  idea  that  prodromal 
intestinal  irritation  or  general  debility  is  a  necessary  precursory 
condition.  In  infants  intussusception  frequently  takes  place  dur- 
ing sleep. 

Pain  may  be  regarded  as  the  initial  symptom ;  it  is  peculiarly 
intermittent,  paroxysmal  in  character ;  the  violent  colic  of  intus- 
susception surpasses  any  abdominal  pain  that  children  are  sub- 
ject to,  unless  it  is  that  of  acute  perforative  appendicitis.  The 
suddenly  embraced  mesenteric  nerves,  and  the  violent  peristalsis 
excited,  sufficiently  explain  the  immediate  severity  of  the  pain, 
to  say  nothing  of  the  inflammatory  changes  which  quickly  follow. 
In  this  as  in  all  incomplete  obstructions  (Treves),  the  pain  as- 
sumes a  paroxysmal  type.  In  cases  destined  to  run  a  subacute 
or  chronic  course  the  intervals  of  comparative  ease  may  be  sur- 
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prisingly  long.  In  acute  cases,  however,  the  paroxysms  occur  at 
shorter  intervals,  until  peristalsis  succumbs  to  paralysis,  or  gan- 
grene supervenes.  The  sudden  cessation  of  pain,  other  symptoms 
persisting,  argues  gangrene  and  the  release  of  the  constriction  at 
the  neck,  with  its  usual  quickly-fatal  termination.  At  first,  loca- 
tion of  the  pain  is  not  diagnostic ;  with  the  appearance  of  a  tumor 
and  surrounding  peritonitis,  pain  and  tenderness  guide  us  very 
accurateh'  to  the  seat  of  obstruction. 

Vomiting  appears  at  first  as  a  reflex  symptom  and  is  not  pro- 
nounced in  enteric  invagination.  Its  persistency  depends  largely 
upon  the  completeness  of  the  occlusion  and  the  degree  of  stran- 
gulation. In  acute  cases,  especially  in  children,  the  vomiting  is 
uncontrollable.  \^omiting  is  not  conspicuous  when  diarrhea  is 
present. 

Constipation:  Paradoxical  as  it  may  appear,  free  bowel-actions 
are  the  rule  in  this  form  of  intestinal  obstruction,  thus  emphasiz- 
ing the  important  and  often  overlooked  clinical  fact,  that  mere 
interruption  to  the  passage  of  feces  is  but  a  small  part  in  the 
pathological  manifestation  of  intestinal  strangulation.  The  vio- 
lent peristaltic  action  excited  by  the  invagination  precipitates 
rapid  and  frequent  evacuation  of  the  bowels,  and  diarrhea  is  one 
of  the  early  symptoms.  With  the  evacuation  of  the  contents  of 
the  bowels  the  character  of  the  discharges  changes.  Hemor- 
rhage occurs  from  the  mucous  surface  of  the  engorged  intussus- 
ceptum,  and  bloody,  mucous,  dysenteric  stools  may  be  regarded 
as  a  constant  symptom  of  invagination  of  any  part  of  the  ali- 
mentary canal.  In  80  per  cent,  of  cases  blood  and  mucus  appear 
in  the  stools  (Heaton). 

In  children,  especially,  the  passage  of  blood  following  diarrheic 
discharge  should  at  once  suggest  intussusception.  In  the  prog- 
ress of  the  case,  the  contraction  of  the  mesentery,  twisting  and 
distorting  the  edematous  intussusceptum,  may  develop  very  early 
complete  mechanical  occlusion ;  yet  the  passage  of  gas  and  feces 
usually  continues,  arrested  only  by  perforation  and  peritonitis. 
Tenesmus,  instigated  by  the  violent  peristalsis  and  diarrhea,  is  a 
distressingly  frequent  and  conspicuous  symptom,  invariably  more 
marked  the  nearer  the  intussusception  is  to  the  rectum,  and  often 
associated  in  children  with  relaxed  sphincter  ani,  through  which 
the  bloodv  stools  flow  involuntarilv. 
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Shock  or  Collapse:  The  violent  pain,  diarrhea,  and  tenesmus 
of  acute  invagination  soon  very  decidedly  affect  the  general  con- 
dition of  the  patient.  With  the  acute  onset  comes  very  great 
restlessness.  There  is  much  prostration,  sometimes  profound 
collapse,  out  of  which  the  patient  may  not  revive,  death  taking 
place  within  twenty-four  to  forty-eight  hours.  It  is  rare,  how- 
ever, for  a  patient  to  evince  that  degree  of  shock  observed  in 
other  forms  of  strangulation.  In  infants  the  initial  shock  is 
severe,  and  with  a  piercing  cry  convulsions  may  come  on,  in 
which  the  child  may  die  immediately.  The  general  condition  of 
the  patient  bears  a  close  relation  to  the  degree  of  strangulation ; 
the  more  complete  the  strangulation  or  obstruction  the  more  pro- 
nounced the  constitutional  symptoms. 

Pulse  and  Temperature:  The  temperature  in  this,  as  in  all 
forms  of  intestinal  obstruction,  is  low,  frequently  subnormal,  and 
rarely  shows  more  than  a  degree  of  elevation ;  but  should  the 
invagination  be  unrelieved  and  perforation  with  peritonitis  occur, 
a  rapid  rise  of  temperature  to  105°  or  106°  is  noted.  But  little 
significance  should  be  attached  to  the  pulse-  or  temperature- 
chart. 

Physical  Signs. — In  the  very  early  stage  there  is  usually  mod- 
erate meteorism,  but  with  the  occurrence  of  the  diarrhea  and  the 
depletion  by  hemorrhage  of  the  swelling  of  the  intussusceptum, 
the  abdominal  distention  subsides  and  does  not  reappear  until 
complete  obstruction  occurs,  or  until  the  development  of  peri- 
tonitis. 

A  symptom  of  the  greatest  importance,  because  of  its  frequency 
and  peculiar  character,  is  the  development  of  an  abdominal 
tumor,  cylindrical  or  sausage-shaped,  and  slightly  curved.  It 
may  appear  in  two  hours  after  the  onset.  The  tumor  is  met  with 
in  about  four-fifths  of  the  cases  of  ileocecal  invagination,  and 
usually  occupies  the  position  of  the  ascending  or  transverse  colon. 
It  is  not  infrequent  for  the  tumor  to  change  from  the  left  to  the 
right  side  after  injection ;  it  may  even  disappear  temporarily  with- 
out reduction,  and  thus  deceive  us.  In  188  cases  carefully  inves- 
tigated by  Holt,  a  tumor  was  found  during  life  in  68  per  cent,  in 
children  under  ten  years  of  age.  It  is  very  difficult  to  outline 
the  tumor  in  enteric  invagination ;  but  in  the  ileocecal  variety, 
which  is  so  common  in  children,  the  presence  of  the  tumor  is 
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rarely  missed.  It  becomes  prominent  and  easily  outlined  during' 
the  paroxysms  of  pain,  and  we  should  always  avail  ourselves  of 
this  advantage  in  examining  the  abdomen.  Before  adhesive  peri- 
tonitis occurs  the  tumor  is  movable.  With  the  descent  of  the 
intussusceptum  in  the  ileocolic  and  ileocecal  varieties,  the  tumor 
may  be  felt  in  the  rectum.  It  is  more  frequently  met  with  in  this 
locality  in  children  because  of  the  great  proportionate  length  of 
the  mesentery  and  the  mobility  of  the  intestines.  To  the  touch 
the  rectal  tumor  may  closely  resemble  the  os  uteri  with  its  cen- 
tral opening,  and  when  it  protrudes  from  the  anus,  from  its  deep 
purple  color  and  globular  form  it  is  not  infrequently  mistaken 
for  a  polypus.  Manipulation  of  the  abdomen  excites  peristaltic 
action  and  renders  the  tumor  more  perceptible. 

We  must  bear  in  mind  that  intussusception  does  not  always 
run  the  markedly  acute  course  outlined  above.  In  about  18  per 
cent,  of  cases  the  course  of  intussusception  is  chronic,  and  the 
usual  anatomical  variety  is  the  ileocecal.  A  chronic  case  is  due 
to  the  fact  that  the  invaginated  cylinder  becomes  permanently 
attached  to  the  sheath,  and  the  permeability  of  the  alimentary 
canal  is  completely  restored  after  the  primary  swelling  disap- 
pears. When  the  invagination  assumes  a  chronic  type  the  diar- 
rhea subsides  or  becomes  intermittent;  paroxysmal  pains  occur 
at  long  intervals,  accompanied  usually  by  attacks  of  disordered 
digestion ;  the  bloody  discharge  from  the  bowels  ceases.  There 
is  usually  emaciation  and  loss  of  flesh,  and  through  the  thin 
abdominal  walls  the  peristaltic  action  of  the  hypertrophied  intes- 
tine may  be  observed.  The  course  of  chronic  obstruction  may 
be  prolonged  through  many  months.  In  cases  of  chronic  intus- 
susception, severe  constipation  alternates  with  diarrhea.  These 
cases  may  terminate  in  an  acute  attack  of  strangulation  with 
gangrene  and  separation,  and  ultimate  recovery,  or  fatally  by 
perforation.  Leichtenstern  admits  the  probability  of  complete 
recovery  without  separation  of  the  intussusceptum. 

DiFFERENTi.\L  Di.\GX0Sis. — In  our  diagnosis  we  should  always 
take  into  consideration  the  age  of  the  patient,  the  sudden  onset 
of  symptoms,  the  violent  paroxysmal  pain,  the  great  restlessness, 
the  diarrhea  followed  by  bloody  stools,  tenesmus,  and  the  appear- 
ance of  an  abdominal  tumor,  or  occasionally  the  descending  apex 
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felt  by  rectum.  Careful  consideration  of  these  points  would 
scarcely  permit  an  error  in  diagnosis. 

The  sequence  of  sudden  onset,  paroxysmal  pain,  early  appear- 
ance of  an  abdominal  tumor,  and  bloody  stools,  is  not  produced 
in  any  other  intra-abdominal  condition. 

In  appendicitis  the  tumor  is  not  so  quickly  formed,  muscular 
rigidity  is  constant,  bloody  stools  are  absent,  and  temperature 
plays  a  more  important  part. 

Gastro-Enteritis  and  Colitis:  In  the  onset  intussusception  is 
mistaken  for  the  simple  bowel-disturbances  of  children,  especially 
gastro-enteritis  and  colitis.  The  sudden  onset  during  sleep  espe- 
cially, the  distinctly  intermittent  character  of  the  pain,  in  the 
ultra-acute  cases  the  profound  collapse,  and  if  the  patient  survives 
the  acute  onset,  the  development  of  an  abdominal  tumor,  for  the 
detection  of  which  it  may  be  necessary  to  employ  an  anesthetic, 
determine  the  diagnosis. 

Prognosis. — The  course  of  the  disease  in  acute  cases  may  be 
exceedingly  rapid,  death  occurring  from  shock,  or  in  from  five  to 
ten  days  from  perforation,  gangrene,  or  peritonitis.  The  more 
chronic  cases  with  varying  symptoms  last  several  weeks,  or  a 
month  or  two.  Death  is  finally  attributable  either  to  absolute 
obstruction  or  to  exhaustion.  The  general  mortality  is  from  63 
per  cent,  to  70  per  cent.  In  infants  the  mortality  approximates 
80  per  cent.  Pilz's  and  Holt's  combined  statistics  of  362  cases 
give  a  mortality  of  633/2  per  cent.  The  possibility  of  a  spontane- 
ous reduction  in  the  early  days,  with  symptoms  of  moderate 
severity,  is  to  be  considered ;  and  the  most  desperate  cases  may 
finally  recover  by  gangrenous  separation  and  discharge  of  the 
intussusceptum. 

Treatment. — In  the  first  twenty-four  hours — it  is  useless  after 
that — we  should  attempt  the  reduction  of  the  invagination  by  in- 
sufflation with  gas,  or  by  distention  with  water  through  a  long 
rectal  tube,  with  the  patient  in  proper  posture.  A  pressure  of  six 
pounds  may  be  employed.  Anesthesia  is  often  necessary  and 
assists  in  the  reduction.  External  manipulation  of  the  tumor  is 
hazardous  and  should  not  be  employed.  As  stated  above,  the 
tumor  is  influenced  by  the  injection;  it  may  change  its  position, 
or  it  may  apparently  disappear.  We  must  not,  therefore,  rely 
too  much  upon  the  tumor  as  a  test  of  the  efficacy  of  this  treat- 
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ment.  When  reduction  is  accomplished  there  should  be  a  relief 
of  all  symptoms. 

Surgical  Indications. — Failing  to  effect  its  reduction  after  mod- 
erate and  judicious  efforts,  the  abdomen  should  be  opened.  The 
engorgement  of  the  intussusceptum,  and  the  adhesions  between 
it  and  the  intussuscipiens,  will  in  many  instances  prevent  reduc- 
tion. In  such  cases  resection  of  the  entire  involved  part  is  neces- 
sary; Kocher  reports  five  such  cases,  with  recovery  in  all.  His 
operative  mortality  in  38  cases  of  intussusception  was  18.4  per 
cent.,  perhaps  the  best  on  record.  Surgeons  generally  do  not 
achieve  such  results.  Heaton  collected  47  cases  in  the  London 
and  Provincial  Hospital  which  were  subjected  to  operation.  He 
divides  these  into  two  classes:  (i)  those  that  were  reducible  by 
direct  manipulation,  of  which  there  were  23  with  8  deaths,  an 
operative  mortality  of  34.8  per  cent. ;  (2)  those  that  were  irredu- 
cible or  gangrenous,  of  which  there  were  24;  of  these  only  2  re- 
covered. 

If  the  invagination  is  irreducible,  the  entire  involved  part  may 
be  resected  by  Kocher's  method  of  treatment.  Or  Greig  Smith's 
method  may  be  employed,  which  consists  in  suturing  the  intus- 
susception at  the  neck  of  the  tumor,  then  opening  the  intestine 
and  removing  the  portion  of  the  intussusceptum  which  lies  free ; 
arrest  bleeding,  and  close  wound  in  the  intestine. 

Post-Operative  Obstruction. 

Definition. — Acute  intestinal  obstruction  following  surgical 
opening  of  the  peritoneal  cavity,  either  by  abdominal  section  or 
through  the  vagina;  it  occurs  immediately  following  the  opera- 
tion, or  during  convalescence. 

Frequency. — ]\Iortuary  reports  and  the  reports  of  cases  give  a 
very  incorrect  idea  of  the  frequency  of  this  complication.  My 
individual  experience,  which  I  presume  is  not  exceptional,  war- 
rants this  statement.  Deaths  from  it  are  often  attributed  to 
peritonitis,  secondary  shock,  and  ether-narcosis.  Werth  reports 
II  cases  of  intestinal  obstruction  in  1,000  abdominal  sections; 
Winternitz  records  11  in  837  abdominal  sections.  It  is  relatively 
more  frequent  after  vaginal  hysterectomy  than  after  other  intra- 
peritoneal operations. 


INTESTINAL    OBSTRUCTION.  iSf 

Etiology.- — There  are  practically  only  two  causes  of  post-opera- 
tive intestinal  obstruction :    (i)   mechanical,  (2)  septic. 

1.  The  chief  mechanical  cause  is  the  result  of  adhesive  peri- 
tonitis, local  in  character,  and  not  septic  in  origin ;  uniting  a 
knuckle  of  the  bowel  to  the  wound,  to  raw  surfaces,  or  to  adjacent 
abraded  peritoneal  surfaces.  That  such  a  plastic  inflammation 
can  exist  after  the  most  perfect  aseptic  technic  and  in  the  absence 
of  microorganisms  is  shown  by  Werth. 

Yet  mild  infective  processes  resulting  in  adhesions  and  anchor- 
age of  the  gut  are  common  enough.  Drains,  either  of  gauze  or 
tubes,  especially  the  former,  by  pressing  upon  the  bowel  may 
cause  limited  paresis,  which  under  the  favorable  condition  leads 
on  to  complete  obstruction.  As  Glenard  and  Albrecht  have 
shown  us,  after  celiotomy  the  intra-abdominal  pressure  is  lost, 
and  there  is  a  tendency  for  the  small  intestine  to  sink  low  in  the 
abdomen  ;  and  this  traction  upon  the  mesentery,  especially  the 
bundle  of  connective  tissue  that  surrounds  the  mesenteric  vessels 
as  they  pass  over  the  duodenum,  compresses  it  and  thus  mechan- 
ically occludes  it. 

2.  Post-operative  sepsis,  resulting  in  peritonitis,  produces  pare- 
sis of  the  muscular  wall  of  the  intestine ;  and  the  resulting  intes- 
tinal obstruction  is  the  conspicuous  symptom  of  the  general  peri- 
tonitis. 

Pathology. — In  mechanical  obstruction  the  etiological  pathol- 
ogy, as  above  given,  is  demonstrable.  The  adherent  intestine  is 
kinked ;  or,  being  fixed,  volvulus  may  occur.  Adhesive  bands 
may  have  formed,  about  which  strangulation  may  have  developed. 
The  adhesion  and  fixation  of  the  gut  interrupts  its  physiological 
behavior,  and  excites  abnormal  peristaltic  resistance,  to  which 
perverted  action  the  subsequent  pathological  process  is  due.  The 
involved  gut  becomes  strangulated,  the  proximal  side  rapidly  dis- 
tends with  fluid  and  gases.  The  resistance  is  especially  low  on 
account  of  the  recent  mechanical  violence  to  which  it  has  been 
subjected,  and  infection  rapidly  occurs,  death  resulting  from  ex- 
haustion and  peritonitis.  In  those  cases  due  to  duodenal  ob- 
struction from  traction  on  the  mesentery,  the  chief  pathological 
change  is  found  in  the  stomach.  Acute  dilatation  rapidly  takes 
place ;  there  is  enormous  effusion  into  the  stomach ;  all  absorp- 
tion and  assimilation  is  immediately  arrested  ;  and  the  patient  sue- 
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cumbs  before  there  is  evidence  of  peritoneal  inflammation.  The 
neglect  to  examine  the  stomach  at  autopsy,  and  the  further  fact 
that  the  intestines  are  found  flaccid  and  the  general  peritoneum 
apparently  healthy,  account,  I  think,  for  the  very  small  impor- 
tance assigned  to  this  very  common  form  of  post-operative  me- 
chanical obstruction. 

Septic  ileus  occurs  with  every  variety  of  acute  peritonitis.  In 
acute  diffuse  septic  peritonitis  the  patient  succumbs  to  toxemia 
with  symptoms  of  ileus  oftentimes  before  gross  changes  are 
noticeable  in  the  peritoneum.  The  intestines  are  found  dis- 
tended, the  serosa  is  dull  and  dry ;  there  is  no  evidence  of  effusion 
in  such  cases.  In  other  instances  the  infection  is  less  virulent, 
effusion  takes  place ;  the  exudate  maj'  be  serous,  sero-hemor- 
rhagic,  fibrinous,  or  purulent.  The  intestines  throughout  are 
enormously  distended  and  contain  a  quantity  of  fluid. 

Symptoms. — Mechanical  ileus  has  a  delayed  invasion,  from  a 
few  days  to  several  weeks  after  operation.  The  onset  is  sudden; 
the  pain  is  sharp  and  localized;  tenderness  and  meteorism  are 
confined  at  first  to  one  region  ;  the  pulse  immediately  before  the 
accident  may  be  normal — it  increases  in  frequency ;  the  tempera- 
ture remains  low,  and  respiration  is  not  disturbed ;  there  is 
constipation  of  gases  and  feces ;  vomiting  may  not  come  on  at 
once,  but  is  conspicuous  as  the  case  progresses ;  the  appearance 
of  the  patient  undergoes  a  rapid  and  marked  change  for  the 
worse. 

Constriction  of  the  duodenum  from  post-operative  enteroptosis 
presents  a  little  different  picture  from  the  other  forms  of  mechan- 
ical ileus.  The  symptoms  develop  usually  in  eighteen  to  twenty- 
four  hours ;  frequent  vomiting  is  the  first  symptom  to  indicate 
that  the  patient  is  doing  badly ;  the  epigastrium  fills  out,  is  rigid, 
and  then  becomes  tympanitic ;  the  pulse  increases  in  frequency 
hourly,  and  loses  in  strength ;  the  patient  becomes  restless,  anx- 
ious, and  is  exceedingly  thirsty;  there  is  marked  decrease  in  the 
secretion  of  urine — there  may  be  sudden  anuria ;  respiration  is 
embarrassed  by  the  distended  stomach ;  both  surface  and  central 
temperature  remains  low ;  the  patient  dies  usually  of  exhaustion 
by  the  third  day  after  operation. 

If  a  careful  observation  of  symptoms  and  physical  signs  is  made 
from  the  hour  of  operation,  we  should  distinguish  mechanical 
from  septic  ileus. 
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In  peritonitis  the  invasion  is  early ;  pain,  restlessness,  and  anx- 
iety are  observed  from  the  first ;  vomiting'  is  one  of  the  first  symp- 
toms ;  meteorism  is  general — epigastric  distention  is  first  noticed ; 
the  pulse  is  fast,  it  may  be  wiry ;  the  temperature  is  elevated, 
there  may  be  hyperpyrexia ;  Cleveland  attaches  the  greatest  im- 
portance to  the  disturbance  of  respiration,  which  is  greatly  in- 
creased and  embarrassed  in  adynamic  obstruction ;  constipation 
may  not  be  absolute  at  first;  the  patient  has  looked  ill  from  the 
onset,  and  does  not  evince  that  sudden  change  noticed  in  me- 
chanical ileus. 

Prognosis. — In  mechanical  ileus  due  to  adhesions,  etc.,  the 
prognosis  is  exceedingly  good ;  Winternitz  had  six  recoveries  in 
seven  cases.  The  early  recognition  of  the  condition  determines 
the  prognosis. 

In  occlusion  of  the  duodenum  the  prognosis  is  exceedingly 
grave. 

Ileus  of  septic  origin,  in  whatever  way  treated,  is  usually  fatal ; 
however,  Van  Arsdale  records  three  successful  enterostomies  for 
septic  ileus. 

Surgical  Indications. — Proper  technic  is  protective  against 
mechanical  ileus.  Raw  surfaces  should  be  covered.  The  intes- 
tines must  be  protected  against  injury  or  exposure  during  opera- 
tion. Drains  should  be  avoided  unless  absolutely  necessary,  and 
when  used  should  be  so  placed  as  not  to  compress  the  bowel. 

Massage,  inflation,  change  of  posture,  and  such  like  means 
consume  valuable  time.  The  essential  treatment  of  mechan- 
ical ileus  is  to  reopen  the  abdomen,  and  release  the  embar- 
rassed intestine.  In  septic  peritonitis,  with  conspicuous  symp- 
toms of  obstruction,  experience  has  taught  us  that  secondary 
operations  are  so  uniformly  fatal  that  surgeons  are  discouraged 
in  undertaking  them ;  and  many  resort  to  the  old  opium  treat- 
ment. The  success  of  Van  Arsdale,  above  referred  to,  is  unique ; 
enterostomy  has  been  repeatedly  done  without  avail.  If  it  is  to 
be  treated  surgically,  enterotomy  should  be  preferred. 

Paralytic  Obstruction. 

Definition. — Adynamic  ileus  is  that  form  of  intestinal  obstruc- 
tion primarily  due  to  loss  of  motor  power. 

Synonyms. — Pseudo-strangulation,  adynamic  ileus,  ileus  para- 
lyticus.   • 
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Frequency. — Paralytic  obstruction  of  central  origin  is  compara- 
tively rare ;  but  as  a  symptom,  the  outcome  of  acute  peritoneal 
inflammation,  it  is  familiar  to  every  surgeon. 

Etiology. — In  adynamic  ileus  there  is  always  paralysis  of  a 
smaller  or  larger  portion  of  the  intestines.  Henrot,  quoted  by 
Treves,  assigns  the  following  causes:  (i)  direct  paralysis  of  a 
segment  of  gut  due  to  changes  in  its  walls ;  (2)  indirect  paralysis 
depending  upon  reflex  nerve-action ;  (3)  paralysis  as  a  feature  of 
disease  of  the  general  nervous  system.  Its  origin  as  we  meet 
with  it  clinically  is  usually  traumatic ;  it  follows  perforation  of 
viscera,  appendicitis,  and  is  a  common  post-operative  sequela. 
The  trauma  permits  the  entrance  and  encourages  the  activity  of 
microorganisms,  and  to  their  toxic  effect  upon  the  peripheral 
nerves  of  the  intestines  the  paralysis  is  due. 

Pathology. — In  adynamic  ileus  arising  from  sepsis  the  source 
of  infection  can  be  ascertained,  and  the  evidences  of  peritonitis 
are  exhibited.  It  is  only  in  acute  peritonitis  that  we  have  ileus 
arising  without  the  existence  of  a  mechanical  cause.  Small 
segments  of  the  bowel  only  may  be  involved  in  the  paralysis, 
though  the  peritonitis  is  general ;  but  it  is  usual  to  find  the  whole 
intestinal  tract  greatly  distended,  filled  with  fluid  and  gases,  the 
walls  thinned  by  the  distention,  the  serosa  showing  changes  ac- 
cording to  the  duration.  A  patient  may  die  of  toxemia,  with  the 
symptoms  of  obstruction,  so  soon  after  infection  that  the  peri- 
toneum will  reveal  but  little  evidence  of  the  destructive  effect 
accomplished  through  it. 

Symptoms.— While  acute  in  its  course,  it  is  nevertheless  a 
passive  obstruction.  The  symptoms  are  all  due  to  loss  of  motor 
power.  The  pain  is,  therefore,  not  as  acute  or  paroxysmal  as  in 
acute  strangulation.  Vomiting  is  of  the  regurgitant  character; 
the  vomitus  is  at  first  clear,  then  usually  becomes  brown,  and 
frequently  of  a  pea-green  color ;  in  the  later  stages  it  is  very 
offensive  and  copious,  though  never  stercoraceous.  Constipa- 
tion, so  far  as  the  patient's  ability  to  pass  gases  or  feces  is  con- 
cerned, is  absolute ;  but  through  a  long  rectal  tube  gases  and  fluid 
feces  will  escape.  The  distention  may  at  first  be  localized,  but 
soon  becomes  general :  the  symmetrical,  rapidly-developing  and 
extensive  meteorism  shows  the  general  involvement  of  the  peri- 
toneum.    Unless  the  patient  survives  longer  than  twenty-four  or 
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Strangulation  by 

Volvulus  of  the 

Intussusception. 

Paralytic  Obstruc- 

Bands, 

Sigmoid. 

tion. 

Age:  Common  in 

In  middle  or  ad- 

Infants    and 

young     adults. 

vanced  life. 

young  children 

I      have     seen 

especially. 

the      extremes 

of    3    and    63 

years. 

Sex :    More    fre- 

Males more  fre- 

Somewhat    more 

quent  in  males, 

quently. 

common    in 

four  to  one. 

males. 

History:   History 

History    of    con- 

In 20  per  cent,  of 

History     of    perito- 

of previous  per- 

stipation. 

cases  a  history 

neal  inflammation. 

itoneal    inflam- 

of       intestinal 

mation      some- 

disturbance. 

times. 

Mode   of  Onset: 

Milder,   but   rap- 

Instantaneous   or 

Gradual. 

Sudden      and 

idly      progres- 

gradual. 

violent. 

sive. 

Pain :  Violent 

Not     so     severe. 

Severe,        parox- 

Continuous     from 

and    agonizing, 

paroxysmal. 

ysmal,        inter- 

the  first,    but   not 

remittent. 

mittent. 

so     severe     as     in 
any  of  the  others. 

Location  of  Pain: 

Hypogastric       or 

General      or      in 

DifTuse    over    abdo- 

Umbilical     0  r 

iliac  regions. 

right    iliac    re- 

men. 

epigastric      re- 

gion. 

gions. 

Tenderness:    Not 

Hypogastric       or 

Over   the   tumor. 

More     marked     and 

localized. 

iliac        regions 
frequently. 

general. 

Vomiting:  Early, 

Late. 

Inconstant ;    may 

Early,  frequent,  and 

persistent,     be- 

occur   with 

regurgitant. 

comes  feculent. 

paroxysms      of 
pain. 

Constipation: 

Bowel-action  may 

Diarrhea  not   in- 

No_   ability     or    de- 

Absolute   from 

occur  with  on- 

frequent at 

sire  for  bowels  to 

the  first. 

set     of     symp- 

first.     Blood 

move ;     gas     may 

toms. 

and    mucous 

pass     through     a 

discharges 

rectal   tube. 

characteristic. 

with   tenesmus. 

Meteorism:     Not 

At      first       local, 

Does   not   appear 

Early    and    uniform 

marked       until 

then     general 

without       gan- 

distention. 

after    peritoni- 

and    e-xtensive. 

grene    or    per- 

tis. 

foration. 

• 

Tumor:     Absent. 

Absent. 

Present     in    per- 
haps     80      per 
cent,    of   cases. 

Absent. 

Shock     or     Col- 

Often  absent. 

May  be  severe  or 

General        condition 

lapse:       Pro- 

very   transient. 

very   bad,   but   no 

found. 

sudden  collapse. 

Temperature:    In 

Normal,   or  very 

Same. 

Variable.     Fever 

onset      often 

slight  rise. 

usually  marked. 

subnormal,  and 

remains      1  0  w 

until  sepsis  oc- 

curs. 

Duration:    Three 

Six    to     fourteen 

In  acute  cases  a 

One   to   three    days. 

to   seven   days. 

days. 

few    hours,    to 
ten  days. 
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thirty-six  hours  there  is  no  detectable  peritoneal  fluid ;  and  this, 
as  we  have  referred  to,  is  an  important  differential  point  from 
true  strangulation.  One  of  the  earliest  and  most  constant  symp- 
toms to  the  end  is  the  partial  or  complete  anuria.  The  tempera- 
ture is  often  low,  but  usually  in  the  last  twelve  hours  before 
death  it  rises  to  105°  or  106°.  The  pulse  with  the  onset  of  symp- 
toms is  fast,  hourly  increases  in  frequency  and  loses  in  strength ; 
it  is  of  the  greatest  prognostic  value.  The  respiration  becomes 
shallow,  and  the  appearance  of  the  patient  shows  deficient  oxyge- 
nation. The  mind  is  frequently  distressingly  clear;  or  a  restless 
delirium,  toxic  in  origin,  develops  early. 

Prognosis. — Death  usually  occurs  within  forty-eight  hours. 

SuRGic.\L  Indications. — Only  one  form  of  paralytic  ileus  is 
amenable  to  surgical  treatment,  that  arising  from  infectious  proc- 
esses. The  indicated  procedure  is  to  remove  the  primary  focus 
of  infection,  and  to  allay  the  consequent  peritonitis. 

Dynamic  Ileus. 

Dynamic  ileus  is  a  tonic  spasm  of  the  circular  muscular  fibers 
of  a  limited  area  of  the  bowel,  usually  due  to  irritant  poisons. 
It  is  scarcely  a  surgical  affection,  yet  cases  are  reported  by  Wer- 
der,  Long,  Murphy,  and  Bacon  subjected  to  operative  treatment. 


Obstruction  by  Foreign  Bodies. 

Gall-stones  producing  partial  or  complete  intestinal  obstruc- 
tion represent  very  fairly  the  phenomena  of  intestinal  occlusion 
by  foreign  bodies.  The  transit  of  a  gall-stone  through  the  ali- 
mentary canal  is  usually  accomplished  without  incident ;  in  ex- 
ceptional instances  it  is  arrested  in  its  passage,  and  either  from 
its  presence,  or  circumstantial  pathological  effect,  intestinal  oc- 
clusion follows. 

Etiology. — Mayo  Robson's  investigations  show  very  clearly 
that  all  gall-stones,  while  yet  in  the  biliary  channels  or  gall-blad- 
der, may  excite  peritonitis  resulting  in  paralytic  obstruction ;  or 
the  calculus  may  be  discharged  from  the  body  through  the  natural 
passages  or  through  some  circuitous  route  by  ulceration ;  the 
resulting  peritonitis,  adhesions,  and  contractions  may  cause  ob- 
struction at  some  remote  date.     But  it  is  the  mechanical  obstruc- 
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tion  due  to  the  arrest  of  the  calcukis  that  now  concerns  us.  It 
is  unusual  for  a  calculus  sufficiently  large  to  cause  intestinal 
obstruction  to  reach  the  intestines  by  the  ordinary  channels ;  and 
as  the  calculi  do  not  increase  in  size  by  accretion  of  salts  after 
entering  the  intestines,  they  must  reach  this  canal  through  a 
fistulous  opening  established  by  ulceration  between  the  gall-blad- 
der and  an  adjacent  coil  of  intestine.  Multiple  calculi,  by  clump- 
ing, may  occlude  the  lumen  of  the  intestine ;  the  largest  reported 
number  is  15  (Lobstein). 

Age :  Gall-stone  obstruction  afflicts  persons  of  advanced  age ; 
few  instances  are  reported  in  which  the  patient  is  under  forty 
years  old. 

Sex:  It  occurs  much  more  frequently  in  women  than  in  men, 
in  the  proportion  of  four  of  the  former  to  one  of  the  latter. 

Pathology. — The  stones  may  lodge  in  any  part  of  the  small 
intestine ;  the  usual  sites  of  imprisonment  are  the  duodenum, 
jejunum,  or  lower  ileum  two  or  three  inches  above  the  valve. 
Wherever  arrested,  the  probabilities  are  in  fully  40  per  cent,  of 
cases  that  even  after  the  development  of  the  most  severe  symp- 
toms, the  calculus  will  be  dislodged  and  the  patient  spontaneously 
relieved. 

The  incarcerated  calculus,  partially  or  completely  occluding  the 
lumen  of  the  gut,  blocks  the  passage  of  feces,  excites  violent  peri- 
stalsis, impedes  the  circulation,  mechanically  irritates  the  gut, 
establishes  an  infective  atrium,  and  ulceration  with  perforation  is 
the  ultimate  disastrous  result.  Should  the  patient  survive  the 
immediate  effects  of  occlusion,  the  extraordinary  accommodation 
of  nature  is  well  shown  in  the  behavior  of  the  intestine  at  the  seat 
of  occlusion  (Leichtenstern).  When  the  obstruction  is  not  com- 
plete the  stone  may  push  out  one  side  of  the  intestinal  wall,  and 
form  for  itself  a  pocket  or  diverticulum  where  it  may  snugly  rest 
for  quite  a  while.  Surely  this  must  be  a  very  unusual  incident. 
Under  like  circumstances  of  partial  obstruction  a  stone  may  be 
discharged  by  intestinal  fistula  through  the  abdominal  wall,  such 
a  termination  being  exceedingly  rare. 

Symptoms. — In  many  cases  the  condition  is  initiated  without  pre- 
monitory symptoms  in  apparently  healthy  persons.  Kirmisson 
and  Rochard,  who  have  reported  several  cases,  state  that  symp- 
toms   referable    to   the    liver   were    absent.     The    symptoms    of 
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obstruction  may  follow  immediately  upon  an  attack  of  biliary 
colic,  or  may  be  delayed  months  or  years. 

The  acuity  of  the  symptoms  depends  largely  upon  the  point  in 
the  alimentary  canal  at  which  the  stone  is  arrested,  and  upon  the 
completeness  of  the  obstruction.  If  it  is  lodged  in  the  duodenum 
or  jejunum,  for  reasons  many  times  expressed  in  this  considera- 
tion of  intestinal  obstruction,  the  symptoms  will  be  more  marked 
and  the  course  of  the  disease  more  rapid  than  if  the  obstruction 
were  low  down  in  the  ileum. 

The  previous  history  may  be  negative,  yet  in  most  cases  there 
is  a  history  of  biliary  colic,  an  existing  stomach  or  intestinal 
affection,  when  there  suddenly  develop  the  symptoms  of  obstruc- 
tion, violent  pain,  early  and  copious  vomiting  of  decomposed 
intestinal  contents ;  if  the  obstruction  is  in  the  lower  ileum  the 
vomitus  may  become  feculent. 

There  is  usually  complete  constipation,  but  this  may  not  be 
absolute ;  slight  bowel-action  may  occur. 

Profound  prostration  attends  the  violent  pain  and  ceaseless 
vomiting.  The  secretion  of  urine  is  greatly  decreased,  and  indi- 
canuria  appears.  I^Ieteorism  is  not  marked,  and  if  present  is 
rather  limited  to  the  upper  zone  of  the  abdomen.  A  palpable 
tumor  may  appear  from  an  impacted  gall-stone,  and  should  have 
its  seat  in  the  right  side  (Lobstein). 

Prognosis. — Spontaneous  recovery  occurs  by  the  dislodgment 
of  the  calculus — in  44  out  of  82  cases  (Naunyn),  and  in  many 
after  the  most  acute  symptoms  of  obstruction  were  present. 
Should  this  favorable  issue  not  occur,  the  ordinary  duration  of 
the  disease  is  from  four  to  fourteen  days,  the  patient  dying  from 
exhaustion  or  peritonitis. 

Surgical  Indications. — Efforts  should  be  made  to  dislodge  the 
stone  by  high  enemata  and  judicious  massage.  Should  these  fail, 
ciUcrotoiiy  should  be  resorted  to  without  delay. 

Obstruction  by  Fecal  Impaction. 

When  the  forces  are  insufficient  to  express  the  contents  of  the 
intestines  forward,  producing  regular  bowel-passage  once  or 
twice  in  twenty-four  hours,  the  patient  maj'  be  said  to  suffer  from 
habitual  constipation.  This  atony  of  the  bowel  may  amount  to 
absolute  paralysis,  under  which  circumstances  the  condition  of 


INTESTINAL   OBSTRUCTION.  I  89 

ileus  paralyticus  is  said  to  exist.  In  order  to  produce  fecal 
impaction  it  is  necessary  for  a  rather  long  segment  of  the  bowel 
to  be  inert,  and  usually  before  absolute  occlusion  of  the  bowel  by 
fecal  masses  takes  place  there  has  existed  for  a  long  time  obsti- 
nate coprostasis.  This  is  regarded  as  one  of  the  most  frequent, 
if  not  the  most  frequent,  cause  of  intestinal  obstruction. 

Etiology. — The  causes  of  habitual  constipation  are  manifold. 
It  may  be  found  in  a  primary  debility  of  the  muscular  fibers  of 
the  intestines,  or  the  intestinal  atony  may  be  secondary  to  over- 
work. It  is  only  necessary  to  mention  here  that  habitual  consti- 
pation follows  upon  errors  of  diet,  excessive  activity  of  the  skin 
and  kidneys,  hereditary  tendencies,  diminished  amount  of  intes- 
tinal and  other  secretions.  It  is  also  well  known  that  constipa- 
tion exists  as  a  symptom  of  many  affections  remote  from  the 
digestive  system. 

It  is  most  frequently  met  with  in  corpulent  persons  of 
sedentary  habits ;  women  are  more  predisposed  to  it  than  men, 
and  it  is  especially  common  among  lunatics  and  subjects  of 
hysteria  and  hypochondria.  As  a  natural  sequence  of  this  chronic 
constipation,  we  may  have  such  accumulation  of  fecal  matter  as 
to  result  in  absolute  obstruction. 

Pathology. — The  initial  pathological  condition  is  that  of  atony, 
and  this  is  recognized  by  the  dilated  thin  bowel  above  the 
seat  of  obstruction,  which  is  quite  the  opposite  of  the  com- 
pensatory hypertrophy  found  in  chronic  obstruction  due  to 
organic  causes.  The  long  residence  of  the  fecal  matter  produces 
pressure-necrosis,  and  so-called  stercoral  ulcers  develop.  These 
may  be  associated  with  limited  adhesive  peritonitis,  or  may  re- 
sult in  perforation,  giving  rise  to  general  peritonitis. 

Sy'mptoms. — The  general  symptoms  of  fecal  impaction  develop 
somewhat  gradually.  The  discharges  become  less  frequent  un- 
til finally  absolute  constipation  exists.  The  patient  now  com- 
plains of  general  debility,  is  frequently  melancholy,  and  suffers 
from  headache  and  anorexia.  There  is  some  resistance  on  the 
part  of  nature  before  yielding  to  the  absolute  obstruction,  and 
consequently  we  may  have  paroxysms  of  pain ;  these  are  not 
severe.  Nausea  is  present  from  the  first ;  vomiting  may  not  ap- 
pear until  late,  and  then  only  occasionally ;  stercoraceous  vomit- 
ing is  one  of  the  closing  scenes.     There  is  usually  constipation 
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both  of  gases  and  feces,  although  spurious  movements  of  the 
bowels  ma}'  occur.  The  abdomen  is  uniformly  distended,  and  the 
meteorism  progressively  increases.  Tenderness  is  not  marked 
until  the  supervention  of  peritonitis  over  the  seat  of  obstruction. 
Respiration  is  embarrassed  and  the  action  of  the  kidneys  much 
disordered.  The  tongue  becomes  dry  and  the  breath  exceedingly 
offensive. 

An  essential  diagnostic  feature  of  this  form  of  intestinal  ob- 
struction is  the  formation  of  an  abdominal  tumor,  due  to  the  ac- 
cumulation of  fecal  matter.  This  is  not  found  in  the  small  intes- 
tine, as  this  form  of  obstruction  involves  usually  the  colon  only. 
Fecal  accumulations  may  form  a  very  large  tumor,  which  is  often 
mistaken  for  various  abdominal  tumors.  Usually,  however,  if 
we  investigate  the  history  and  note  the  physical  character  of  the 
tumor,  its  painlessness,  its  absolute  dulness  upon  percussion, 
irregular  shape,  conforming  somewhat  to  the  part  of  the  intes- 
tine in  which  it  lies,  its  doughy,  compressible  character,  these 
features  are  usually  sufficient  in  themselves  to  make  the  diag- 
nosis. 

Prognosis. — The  prognosis  of  intestinal  impaction  is  bad,  not 
because  of  the  obstruction  itself,  but  because  of  the  general  con- 
dition of  the  patient  leading  to  it. 

Surgical  Indications. — In  the  treatment  of  fecal  accumulation 
purgatives  are,  of  course,  contraindicated.  Efforts  should  be 
made  to  dislodge  the  mass  with  enemata  of  simple  water,  oil, 
solutions  of  ox-gall,  or  molasses.  Peroxide  of  hydrogen,  it  is 
claimed,  will  dissolve  fecal  masses.  Usually  these  efforts  are 
successful. 

It  is  only  in  exceptional  instances  that  acute  symptoms  arise 
in  the  course  of  fecal  impaction,  and  then  it  is  necessary  to  re- 
lieve the  situation  by  colotomy;  if  the  diagnosis  is  correct,  and 
there  is  no  organic  stenosis,  an  artificial  anus  is  not  necessary. 
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RETRO-PERITONEAL  HERNIA. 

Definition. — For  the  purpose  of  this  article,  this  term  is  re- 
stricted to  the  engagement  of  some  portion  of  the  intestines  in 
the  normal  peritoneal  fossse  or  in  the  foramen  Winslowii. 

Treitz,  in  1857,  first  directed  the  attention  of  the  profession  to 
this  form  of  hernia.  The  occasional  reports  of  cases,  some  of 
them  very  carefully  studied,  occur  in  the  literature,  but  the  elab- 
orate monographs  of  Jonnesco,  in  1890,  and  of  Moynihan,  in  1899, 
are  exhaustive  treatises,  and  to  these  authorities  the  author  makes 
due  acknowledgment  for  information  herein  conveyed. 

Varieties. — A  subdivision  of  the  general  subject  reveals  four 
anatomical  varieties:  (i)  Hernia  into  the  foramen  of  Winslovvr; 
(2)  Duodenal  hernia,  developing  in  one  of  the  fossae  in  the  duo- 
denal region ;  (3)  Pericecal  hernia ;  (4)  Intersigmoid  hernia. 

I.  Hernia  into  the  Foramen  of  Winslow:  Moynihan  has  col- 
lected eight  cases  of  this  variety.  He  holds  that  to  permit  the 
occurrence  of  this  form  of  hernia  there  must  be  some  gross  con- 
genital abnormality,  either  in  the  form  or  size  of  the  aperture  or 
in  abnormal  length  of  the  mesentery.  The  hernia  occurs  into  the 
lesser  sac  of  the  peritoneum,  and  the  orifice  of  the  sac  is  the 
hiatus  Winslowii.  The  hernial  sac  rarely  contains  small  intes- 
tine, more  usually  the  colon,  cecum,  and  omentum. 

These  hernise  may  exist  symptomlessly,  but  usually  they  give 
rise  to  the  phenomena  of  intestinal  strangulation,  and  present  a 
fairly  well-marked  symptom-group,  which  is  set  forth  very  clearly 
in  a  case  recorded  by  Mr.  Treves.  Following  the  occurrence  of 
the  hernia  was  cramping  pain,  felt  in  the  region  of  the  umbilicus, 
with  vomiting,  which  occurred  at  irregular  intervals  and  upon 
taking  food,  for  the  first  two  days.  During  the  entire  course  of 
the  cases  reported,  vomiting  is  a  constant  though  not  a  distress- 
ing symptom.  There  is  great  prostration  and  feeble  pulse.  The 
characteristic  features  of  this  form  of  internal  hernia  are  the  abso- 
lute constipation,  occasionally  great  tenesmus,  and  the  develop- 
ment of  an  epigastric  tumor.  The  tumor,  situated  in  the  epigas- 
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trie  or  left  hypochondriac  region,  may  be  tender  upon  pressure, 
and  resonant  upon  deep  percussion. 

2.  Duodenal  hernia  occurs  either  on  the  right  or  on  the  left 
side.  The  latter  is  far  more  frequent  and  is  the  ordinary  type, 
first  described  by  Treitz.  The  hernial  sac  may  contain  only  a 
few  loops,  or  the  entire  small  intestine  may  be  retroperitoneally 
enclosed.  The  duodenal  fossas  have  their  anterior  wall  formed 
by  a  serous  layer  composed  of  two  laminse,  of  which  one  invagin- 
ates  to  form  the  fossa ;  the  other  is  a  continuation  of  the  layers 
of  the  different  mesos  which  enclose  this  region. 

When  the  hernia  develops  on  the  left  side,  the  orifice  of  the 
sac  is  situated  to  the  right  in  close  proximity  to  the  lumbar  ver- 
tebrae. As  the  hernial  mass  increases  in  size,  the  orifice  is  forced 
backward.  This  form  of  hernia  occurs,  according  to  Mr.  Moy- 
nihan,  in  the  fossa  of  Landzert,  that  is,  the  paraduodenal  fossa. 
The  free  border  of  the  hernial  orifice  is  formed  by  a  reflection  of 
the  external  layer  upon  the  internal,  in  which  fold  is  found  the 
inferior  mesenteric  vein  and  colic  artery.  The  hernial  sac  begins 
to  develop  on  the  left  side  of  the  vertebral  column,  and  may 
attain  to  the  size  of  an  adult's  head  or  larger.  Its  pos- 
terior relations  depend  upon  the  size  of  the  hernial  mass.  It 
lies  upon  the  left  psoas,  between  the  pancreas  above  and  the 
kidney  below,  and  may  evolute  either  upward  or  downward. 

The  right  duodenal  hernia,  according  to  Moynihan,  originates 
in  a  fossa  situated  in  the  mesentery  in  the  upper  part  of  the 
mesojejunum,  called  by  him  the  fossa  of  Waldeyer.  It  lies  in 
the  concavity  of  the  arch  formed  by  the  superior  mesenteric 
artery,  which  surrounds  the  free  border  of  the  orifice,  and  from 
which  spring  the  branches  that  supply  the  small  intestine ;  these 
branches  are  included  in  the  hernial  sac.  Its  orifice  looks  to  the 
left,  its  fundus  to  the  right  and  downward.  Intestine  entering 
this  pouch  would  produce  an  enlargement  toward  the  right,  up- 
ward or  downward.  The  anterior  wall  consists  of  an  external 
and  an  internal  layer  of  peritoneum.  The  posterior  wall  of  the 
hernia  rests  upon  the  vena  cava,  right  psoas  muscle,  right  kidney, 
and  right  renal  vessels. 

Duodenal  hernia  occurs  at  all  ages,  most  commonly  in  middle 
life.  It  is  more  common  in  males  than  in  females,  in  the  propor- 
tion of  3  to  I.     The  anatomical  conditions  necessary  for  its  pro- 
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duction,  according  to  Jonnesco,  are  a  dilatable  excavation  in  the 
peritoneum,  a  resisting  ring,  and  a  movable  intestine  pressing 
against  the  excavation.  The  immediate  causes  of  hernia  are 
practically  unknown.  ' 

Jonnesco  divides  all  cases  of  internal  hernia  into  4  clinical 
classes:  (i)  those  accidentally  discovered  post-mortem;  (2) 
those  that  give  rise  to  slight  digestive  trouble;  (3)  those  produc- 
ing chronic  intestinal  obstruction ;  (4)  those  attended  by  symp- 
toms of  acute  intestinal  strangulation. 

Aside  from  the  symptoms  common  to  intestinal  obstruction,  a 
duodenal  hernia  may  be  probably  diagnosed  by  the  development 
of  a  circumscribed  globular  tumor,  usually  in  the  umbilical  re- 
gion, with  marked  retraction  of  the  colonic  area.  The  tumor 
develops  to  the  right  or  to  the  left  according  to  the  form  of  the 
hernia,  is  definitely  palpable,  and  variably  resonant.  Contract- 
ing coils  of  intestine  over  the  tumor  may  be  recognized  by  palpa- 
tion. Exaggerated  peristalsis  may  be  both  seen  and  felt  in  the 
more  chronic  cases.  The  size  of  the  tumor,  when  obstruction  is 
incomplete,  varies  from  time  to  time,  the  symptoms  usually  in- 
tensifying with  the  enlargement  of  the  tumor.  Superficial  ab- 
dominal veins  may  be  found  enlarged.  In  the  acute  cases  with 
strangulation,  the  tumor  presents  but  little  alteration  in  size,  the 
patient  quickly  succumbing  with  symptoms  of  acute  intestinal 
obstruction. 

Moynihan  records  two  cases  of  recovery  after  operation  for 
duodenal  hernia. 

3.  Pericecal  hernia  may  be  divided  into  two  groups :  in  the 
first  the  sac  is  situated  between  the  cecum  and  the  iliac  or  lumbar 
wall ;  the  second  is  the  ileo-appendicular  variety,  a  rare  form,  of 
which  Moynihan  has  collected  four  cases.  The  disposition  and 
relations  of  the  sac  vary  with  the  volume  of  the  hernia.  The  sac 
is  forced  behind  the  ascending  colon  between  the  two  layers  of 
the  mesocolon,  and  contains  a  variable  length  of  ileum. 

4.  Intersigmoid  Hernia:  The  opening  of  the  intersigmoid  fossa 
is  situated  in  the  line  of  attachment  of  the  sigmoid  mesocolon, 
near  the  inner  margin  of  the  psoas  magnus  and  in  front  of  the 
bifurcation  of  the  common  iliac  artery.  Its  concavity  is  directed 
downward,  and  its  orifice  will  easily  admit  the  finger.  Moynihan 
has  collected  two  cases  of  this  variety. 
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The  symptoms  and  physical  signs  of  pericecal  and  intersig- 
moid  hernise,  acutely  strangulated,  are  those  classical  of  intes- 
tinal strangulation.  When  the  hernial  mass  is  large  the  physical 
signs  are  those  of  a  tumor  characteristically  tender  and  tym- 
panitic upon  deep  percussion. 

Surgical  Indications. — In  the  absence  of  a  tumor,  when  con- 
fronted with  symptoms  of  intestinal  strangulation,  the  abdomen 
should  be  opened  in  the  median  line  below  the  umbilicus.  In 
right  or  left  duodenal  hernia  with  a  tumor,  and  in  hernia  into  the 
hiatus  of  Winslow,  the  incision  should  be  made  in  the  epigas- 
trium from  the  xiphoid  cartilage  to  the  umbilicus.  In  the  peri- 
cecal and  intersigmoid  varieties  the  incision  should  be  made  over 
the  tumor. 

In  all  internal  hernias,  especially  in  those  of  the  duodenal 
variety,  the  great  vessels  which  form  the  arch  of  the  hernial  neck 
may  preclude  enlarging  the  orifice  sufficiently  to  reduce  the  her- 
nia. Adhesions,  kinks,  and  intussusception  are  other  difficulties 
interfering  with  the  deliverance  of  the  hernial  contents. 
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DIAPHRAGMATIC  HERNIA. 

Definition. — The  protrusion  of  an  abdominal  viscus  or  viscera 
through  the  diaphragm  into  the  thoracic  cavity. 

Frequency. — There  are  433  cases  of  diaphragmatic  hernia  re- 
corded. 

Etiology. —  Age:  Diaphragmatic  hernia  occurs  at  all  periods 
of  life.  It  not  infrequently  exists  as  a  congenital  deformity ;  it 
is  more  common  in  those  exposed  to  accidents  and  muscular 
violence. 

Sex:   It  is  met  with  in  both  sexes. 

The  diaphragm  is  protected  against  abnormal  intra-abdominal 
pressure  on  the  right  side  by  the  liver  and  kidney,  and  on  the 
left  by  the  stomach,  spleen,  and  kidney.  The  yielding  and  dis- 
tensible stomach  does  not  give  the  same  protection  as  that 
afforded  by  solid  viscera.  The  right  crus  of  the  diaphragm  is 
larger  and  stronger  than  the  left.  Upon  the  left  portion  we  find 
two  depressions  for  stomach  and  spleen,  an  anatomical  arrange- 
ment predisposing  to  pouching  of  the  diaphragm.  Anatomically 
we  would  suppose  that  the  weakest  portion  of  the  diaphragm  was 
along  the  course  of  the  large  vessels,  and  that  this  would  be  the 
site  of  hernia ;  yet  congenital  defects,  imperfections  in  develop- 
ment in  the  costal  fibers,  predispose  to  the  development  of  hernia 
through  this  portion.  There  is  a  small  triangular  space  just 
posterior  to  the  ensiform  cartilage  on  each  side,  left  by  the  sepa- 
ration of  the  sternal  fibers ;  these  spaces  give  passage  to  the  supe- 
rior epigastric  vessels,  and  are  lined  by  the  pleura  above  and 
abdominal  peritoneum  below,  separated  only  by  a  thin  layer  of 
areolar  tissue,  and  it  is  very  probable  that  the  hernial  sac  com- 
mences to  form  in  this  locality. 

Etiologically  considered,  diaphragmatic  hernia  may  exist  as  a 
congenital  affection,  may  be  gradually  acquired,  or  may  be  sud- 
denly developed  from  traumatism.  In  those  cases  in  which  the 
hernia  exists  at  birth,  the  protrusion  has  taken  place  into  the 
thoracic  cavity  either  through  an  opening  in  the  diaphragm  from 
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imperfect  development,  or  else  the  abdominal  viscus  pushes  the 
thin  and  yielding  diaphragm  before  it.  Acquired  diaphragmatic 
hernia,  in  most  instances,  is  probably  the  outcome  of  a  thin 
and  weak  area  in  the  diaphragm ;  or  it  maj'  occur  through  a 
natural  opening,  the  exciting  causes  being  increased  intra- 
abdominal pressure  and  muscular  violence,  such  as  carrying 
heavy  weights,  straining  at  stool,  violent  labor,  etc.  Traumatic 
hernia  may  be  the  result  of  internal  violence  causing  a  rupture 
or  separation  in  the  fibers  of  the  diaphragm,  or  it  may  be  due  to 
penetrating  wounds  of  the  diaphragm. 

Pathology. — From  the  etiology  we  find  that  we  have  four  forms 
of  diaphragmatic  hernia:  (i)  Visceral  protrusion  through  a  con- 
genital opening  due  to  imperfect  development,  usually  of  the 
costal  portion  of  the  diaphragm  ;  (2)  through  natural  apertures ; 
(3)  through  wounds  in  the  diaphragm ;  (4)  from  pouching  or 
distention  of  the  diaphragm.  The  last  variety  has  been  empha- 
sized by  JafTe,  who  has  collected  12  such  cases.  In  those  forms 
of  congenital  hernia  due  to  abnormal  openings  in  the  diaphragm, 
there  is  simply  a  displacement  of  the  abdominal  viscera  through 
these  openings  into  the  thorax ;  there  is  no  true  hernial  sac.  So, 
likewise,  in  penetrating  wounds  or  ruptures  of  the  diaphragm 
that  permit  the  migration  of  the  viscera  from  the  abdominal  to 
the  thoracic  cavity,  the  viscera  pass  through  a  rent  in  the  pleura 
and  diaphragmatic  peritoneum  and  do  not  carry  the  latter  mem- 
brane before  as  a  proper  sac.  In  other  instances  in  which  the 
hernia  occurs  through  intermuscular  clefts  or  weak  areas  in  the 
diaphragm,  the  peritoneum  is  carried  before  the  extruded  viscera 
and  forms  a  true  hernial  sac. 

Practicall)-,  we  find  two  pathological  varieties  of  hernia :  in 
the  first  and  most  common  variety  the  viscera  lie  free  in  the 
pleural  cavity,  and  not  invested  by  a  peritoneal  sac ;  in  the  second 
variety  the  pleura  overlies  the  peritoneum,  which,  as  a  hernial 
sac,  contains  the  viscera — in  such  cases  the  hernia  is  in  the  thor- 
acic cavity  but  not  in  the  pleural  cavity.  In  both  instances  the 
neck  of  the  hernia  is  formed  by  the  constricting  fibers  of  the  dia- 
phragm. 

Any,  or  practically  all,  of  the  abdominal  viscera  may  herniate 
through  the  diaphragm.  In  order  of  frequency  we  find  the 
stomach,    large   intestine,   omentum,    and   small    intestine.     The 
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solid  viscera,  the  liver,  spleen,  and  kidney,  may  occasionally  be 
extruded  into  the  thorax.  The  hernia  may  be  spontaneously 
reducible,  or  it  may  become  incarcerated.  The  hernia  displaces 
the  heart,  compresses  the  lung,  and  may  become  strangulated  at 
the  neck  from  changes  in  the  herniated  viscus.  Adhesions  are 
not  infrequently  found  between  the  sac  and  pleura,  or,  in  the 
absence  of  a  sac,  between  the  viscera  and  pleura. 

Symptoms. — The  diagnosis  of  diaphragmatic  hernia  is  difficult. 
Only  7  out  of  266  cases  reviewed  by  Lachner  were  diagnosed 
during  life,  yet  we  hope  to  show  that  a  careful  application  of 
physical  signs  should  overcome  the  difficulties.  The  rarity  of 
the  condition  leads  to  the  error  of  neglecting  its  consideration. 

The  defective  formation  of  the  diaphragm  predisposing  to  the 
production  of  hernia  is,  of  course,  congenital,  but  we  must  not 
confound  this  with  congenital  diaphragmatic  hernia.  In  the  lat- 
ter condition  we  may  understand  that  a  hernia  exists  at  the 
time  of  birth,  and  the  first  efforts  of  respiration  are  embarrassed 
by  the  diaphragmatic  deficiency,  and  by  the  presence  in  the  pleu- 
ral cavity  of  the  hernial  contents;  therefore,  these  patients  usu- 
ally die  immediately  or  in  a  very  short  time  after  birth  with 
symptoms  of  respiratory  distress.  They  are  cyanosed,  the  left 
chest  does  not  expand,  the  abdominal  muscles  are  brought  for- 
cibly into  play,  and  the  cardiac  apex  is  displaced  to  the  right; 
after  a  few  hours'  struggle,  usually,  these  patients  succumb.  In 
others,  they  appear  not  to  breathe,  though  the  pulse  may  be 
strong;  if  the  cord  is  compressed  the  child  turns  pale.  Maychell 
reports  two  cases:  the  first  died  in  three  hours  after  birth;  the 
cardiac  displacement  was  noticeable  in  both ;  in  one  the  apex  beat 
was  under  the  right  nipple. 

In  studying  the  symptoms  of  many  cases  of  diaphragmatic 
hernia  in  adults,  we  find  frequently  a  history  of  digestive  dis- 
turbances, especially  great  thirst,  attacks  of  vomiting,  constipa- 
tion, and  abdominal  pain.  They  also  complain  of  difficult  breath- 
ing, a  sense  of  oppression  and  inability  to  perform  manual  labor. 
Following  such  a  history,  there  develops  from  some  slight  predis- 
posing cause  more  acute  symptoms.  Patients  presenting  this 
history  are  no  doubt  sufferers  from  reducible  hernias;  the  dis- 
placement being  only  temporary,  exciting  symptoms  of  a  greater 
or  less  degree  until  the  organs  return  to  the  abdominal  cavity. 


200  SURGICAL   DISEASES    OF   THE    ABDOMEN. 

Hirsch's  patient  had  digestive  disturbances,  labored  breathing, 
sharp  pains  in  the  left  side,  and  vomiting  after  eating;  these 
symptoms  had  existed  for  years  before  the  occurrence  of  the 
acute  distress  that  led  to  a  diagnosis.  Flagge's  patient  had  a 
fall  in  infancy;  he  had  persistent  cough,  stooping  gait,  and  fre- 
quent attacks  of  abdominal  pain ;  at  the  age  of  eighteen  years 
he  died  with  symptoms  of  intestinal  obstruction ;  necropsy 
showed  the  entire  small  intestine,  caput  coli,  and  appendix  in  the 
thorax. 

Symptoms  in  Incarceration:  W'hen  the  viscera  become  incar- 
cerated in  the  thoracic  cavity,  whether  it  be  through  a  congenital 
opening  or  defect,  in  a  diaphragmatic  pouch,  or  through  a  wound, 
the  symptoms  in  all  are  the  same,  and  are  both  abdominal  and 
thoracic  in  character.  The  character  of  the  subjective  symp- 
toms depends  in  a  great  measure,  first,  upon  the  amount  of  vis- 
ceral extrusion ;  secondly,  upon  the  degree  of  constriction  at  the 
diaphragm.  If  the  hernia  is  large,  then  thoracic  symptoms  will 
be  conspicuous.  A  hernial  protrusion  with  a  tight  constriction 
will  give  rise  to  symptoms  of  intestinal  obstruction.  Usually 
the  patient  is  suddenly  seized  with  a  sharp  pain  in  his  left  side 
or  abdomen ;  the  pain  extends  upw'ard  to  the  thorax  and  cardiac 
region.  He  complains  of  difficult  breathing,  a  sense  of  suffo- 
cation, and  may  have  an  attack  of  syncope.  The  respiratory 
movements  are  short,  jerky,  and  "puffing"  (Tyson).  The  pa- 
tient is  excessively  nauseated,  and  vomits ;  vomiting  is  usually 
a  persistent  feature.  If  the  stomach  is  much  displaced  there  is 
great  retching  and  straining,  with  but  little  matter  ejected.  In 
one  of  Holt's  cases  it  was  two  days  before  the  patient  vomited ; 
vomiting  then  continued  to  the  end,  though  it  did  not  become 
stercoraceous.  Absolute  constipation  exists  from  the  first. 
Shock  in  the  acquired  form  of  hernia  may  not  develop  immedi- 
ately, but  as  the  incarceration  grows,  vital  depression  becomes 
marked.  In  all  traumatic  hernise,  and  in  those  in  which  there  is 
strangulation,  shock  is  immediate  and  profound.  In  Fortier's 
case  the  pulse  was  150  and  very  feeble,  respiration  45,  and  tem- 
perature subnormal. 

Physical  Signs  in  Incarceration. — Inspection:  The  patient  pre- 
fers a  sitting  or  half-reclining  position.  The  respiratory  move- 
ments   are    quickened    and    labored.     The    countenance    betrays 
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great  anxiety.  .Cyanosis  is  sometimes  marl<:ed,  indicative  of 
defective  oxygenation.  There  is  no  expansion  of  the  involved 
side.  In  left  side  hernia  the  apex  beat  of  the  heart  is  displaced 
to  a  varying  degree  to  tlie  right  and  upward,  and  there  may 
be  asymmetrical  distention  of  the  left  hypochondrium  and  left 
thorax.  In  some  instances  the  abdomen  is  found  scaphoid  and 
rigid. 

Palpation:  There  is  tenderness  over  the  region  of  the  stomach 
along  the  costal  margin ;  marked  rigidity  may  be  noticed ;  and 
the  respiratory  movement  on  the  left  side  is  conspicuously  ab- 
sent.    Dextrocardia  is  noticed. 

Percussion:  Percussion  will  yield  high-pitched  resonance  from 
the  fourth  or  fifth  intercostal  space  in  the  axillary  line,  becoming 
more  tympanitic  downward,  both  front  and  back.  The  existence 
of  this  large  hollow,  tympanitic  space  in  the  left  chest  is  quite 
significant.  There  is  no  sharp  demarcation  between  lung  and 
tympanitic  area.  In  hernia  in  the  left  thorax,  there  is  no  cardiac 
dulness  on  the  left.  A  fixed  area  of  dulness  surrounded  by 
tympany  would  indicate  hernia  of  a  solid  viscus,  which  could 
further  be  verified  by  finding  the  viscus  absent  from  its  normal 
position.  Shifting  areas  of  dulness  underlying  the  tympanitic 
zone  are  due  to  the  fluid  contents  of  the  viscera. 

Auscultation:  There  is  absent  or  impaired  vesicular  murmur, 
depending  upon  the  size  of  the  hernia,  yet  Hirsch  found  normal 
breath-sounds  notwithstanding  that  the  entire  stomach  was  in 
the  thorax.  Vocal  fremitus  is  impaired  over  the  whole  com- 
pressed lung.  The  heart's  action  is  rapid  and  tumultuous,  and  is 
heard  in  its  displaced  position.  Gurgling  and  ring-sounds  are 
heard  over  the  involved  side,  not  synchronous  with  respiration. 

Other  Diagnostic  Tests :  In  a  case  of  supposed  diaphragmatic 
hernia  the  diagnosis  was  established  very  ingeniously  by  Hirsch. 
A  rubber  tube  filled  with  quicksilver  was  passed  into  the  stom- 
ach ;  the  radiograph  showed  it  folded  upon  itself,  and  occupying 
a  tympanitic  zone  in  the  left  chest.  In  two  instances  the  dis- 
placement of  the  stomach  and  constriction  of  the  esophagus 
would  not  permit  the  passage  of  the  stomach-tube.  Professor 
Araglino  has  rendered  the  diagnosis  of  diaphragmatic  hernia 
somewhat  simpler  by  employing  Lieberstein's  method  of  insuf- 
flation of  the   intestines.     He   noticed   that  the   left   thorax   in- 
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creased  simultaneously  with  the  pumping,  and  by  the  introduc- 
tion of  water  with  an  ordinary  syringe,  dulness  was  developed 
in  areas  which  had  been  clear  before. 

In  hernia  into  the  right  thorax  the  symptoms  and  physical 
signs  would  be  practically  the  same,  with  this  exception,  that 
we  have  sinistrocardia  and  the  signs  of  hepatic  displacement, 
if  that  organ  participates  in  the  hernia. 

DiFFEREXTiAL  DIAGNOSIS.— Intestinal  Obstruction:  The  con- 
spicuous symptoms  of  diaphragmatic  hernia  may  be  those  of 
intestinal  obstruction.  Many  operations  have  been  performed 
with  this  diagnosis,  seat  of  obstruction  not  found,  necropsy  show- 
ing diaphragmatic  hernia ;  Cordier  records  such  an  instance.  An 
examination  of  the  chest,  and  due  attention  to  the  physical  signs 
there  elicited,  are  the  only  and  sufficient  means  of  differentiating 
the  two  conditions. 

Prognosis. — As  we  have  show-n,  patients  may  live  for  many  years 
and  suffer  from  diaphragmatic  hernia  without  strangulation ;  but 
with  constriction  and  impeded  circulation,  marked  symptoms  oc- 
cur, and  death  usually  supervenes  in  from  one  to  five  days. 

Surgical  Indications. — The  treatment  is  essentially  surgical. 
Galassi  and  Teneri  record  probably  the  first  operation  for  dia- 
phragmatic hernia,  in  1885.  Surgeons  are  somewhat  divided  as 
to  the  route  of  operation;  Postempski  prefers  thoracotomy.  Von 
Horoch  records  4  cases  of  diaphragmatic  hernia  following  stab- 
wounds,  treated  by  thoracotomy.  Laparotomy  is  the  generally 
preferred  method  of  procedure.  A  sufficient  number  of  cases 
have  not  been  operated  upon  to  justify  conclusions  concerning 

the  technic. 
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MESENTERIC   THROMBOSIS. 

This  infrequent  condition  is  an  ascending  obturation  of  a 
mesenteric  vein,  probably  of  mycotic  origin.  So  late  as  Decem- 
ber, 1901,  Mr.  Maylard  remarks  that  there  are  no  cases  of  this 
kind  recorded  in  literature.  In  1894,  Johst  recorded  8  cases  col- 
lected from  the  general  literature,  to  which  he  added  one  of  his 
own.  The  matter  was  the  subject  of  an  especially  instructive 
paper  by  Koster,  in  which  he  recorded  two  cases  of  his  own  and 
added  several  to  Johst's  list. 

In  an  analysis  of  the  several  cases  before  us,  we  find  varied 
but  kindred  causes  assigned :  intestinal  disease,  especially  typhoid 
ulceration,  long-continued  illness,  cirrhosis  of  the  liver,  and  other 
conditions  which  impede  the  circulation.  It  is  probable  that  it 
appears  most  frequently  as  a  post-operative  complication,  an 
accident  not  necessarily  restricted  to  abdominal  operations.  Our 
knowledge  of  the  true  origin  of  mesenteric  venous  thrombosis  is 
somewhat  indefinite.  Jakowski,  acting  upon  the  suggestion  of 
Pilliet,  that  its  origin  was  in  the  diseased  processes  in  the  bowel, 
from  which  foci  microorganisms  invaded  the  intima  of  the  blood- 
vessels, exciting  an  ascending  thrombophlebitis,  experimented 
in  this  field  upon  rabbits  and  guinea-pigs  by  injecting  micro- 
organisms into  the  mesenteric  circulation,  and  in  this  way  pro- 
duced artificial  thrombosis.  Why  thrombosis  followed  in  some 
cases  of  typhoid  ulceration  and  not  in  others  is  explained  in  some 
measure  by  the  variations  in  the  strength  of  the  circulation  in 
different  individuals,  and  also  by  the  quantity  and  quality  of  the 
toxines  produced  in  the  individual  case.  Duclaux,  and  Gamaleia 
hold  that  a  more  satisfactory  explanation  is  found  in  the  theory 
advanced  by  them,  that  the  nature  of  these  bacterial  toxines  re- 
sembles that  of  the  coagulation-ferments.  Eisenlohr  records  an 
unusual  case  in  which  the  autopsy  showed  thrombosis  of  the 
mesenteric  vein  associated  with  aortic  aneurism.  The  explana- 
tion in  this  case  was  the  alteration  in  the  mucous  membrane  of 
the  bowel  consequent  upon  arterial  changes. 
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The  superior  mesenteric  vein  is  the  channel  most  usually- 
affected.  Koster  says  that  there  is  no  reason,  anatomical  or 
otherwise,  why  the  lower  abdominal  veins  are  not  involved. 

The  changes  found  as  the  result  of  thrombosis  are :  occlusion 
of  all  the  veins  from  a  certain  portion  of  the  bowel ;  the  coils 
of  intestine  involved  are  distended,  discolored,  of  a  wine-red  or 
purple  hue ;  the  mesentery,  usually  a  somewhat  triangular  por- 
tion, is  traversed  by  numerous  extravasations  of  blood,  and  is 
thick  and  edematous ;  the  peritoneal  coat  of  the  bowel  has  lost 
its  endothelium ;  necrotic  areas  appear  upon  both  the  serous  and 
mucous  surfaces.  The  extent  of  bowel  and  mesentery  involved 
may  be  only  a  few  inches ;  or,  as  in  Johst's  case,  the  entire  small 
intestine  may  be  affected.  There  is  rapid  accumulation  of  sero- 
sanguinolent  fluid,  oftentimes  almost  pure  blood,  in  the  peri- 
toneal cavity. 

Mesenteric  thrombosis  is,  as  a  rule,  a  very  rapid  process,  pur- 
suing its  course  to  a  fatal  termination,  generally  within  three 
days,  but  instances  are  recorded  of  longer  duration.  The  onset 
is  marked  by  severe  pain,  usually  felt  in  the  lumbar  region  at 
first,  then  ab'out  the  umbilicus  or  general  to  the  abdomen.  In 
Picque  and  Gregoire's  case  the  pain  was  terrible,  and  the  patient 
walked  the  floor  or  lay  doubled  up,  screaming  with  agony,  with- 
out rest  day  or  night.  In  others,  though  the  pain  was  less,  we 
note  that  there  was  undue  and  inexplicable  restlessness  and 
excitability.  Vomiting  usually  attends  the  onset  of  pain.  At 
first  the  abdomen  is  neither  tender  nor  distended.  An  absence 
of  rigidity  even  has  been  observed  in  the  first  stages.  But  very 
soon  the  abdomen  becomes  quite  tympanitic,  the  character  of 
the  vomitus  changes,  and  not  infrequenth^  it  becomes  coffee- 
colored  from  admixture  with  blood ;  and  while  absolute  constipa- 
tion is  the  rule,  in  several  cases  we  find  recorded  diarrhea,  and 
in  some,  bloody  stools.  The  patient's  general  condition  rapidly 
weakens,  and  he  passes  into  collapse  or  coma. 

Koster  regards  the  diagnosis  as  hardly  possible  intra  vitam. 
The  only  case  that  we  find  in  which  an  approximately  correct 
diagnosis  was  made  was  that  in  which  Eisenlohr  located  the 
trouble  in  the  mesenteric  artery,  supposing  it  to  be  embolic  from 
the  aortic  aneurism ;  the  autopsy  showed  it  to  be  in  the  superior 
mesenteric  vein,  due  to  intestinal  ulceration. 
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The  symptoms  in  mesenteric  thrombosis  closely  resemble 
those  of  acute  ileus,  especially  intussusception,  and  of  perfora- 
tion-peritonitis. The  diarrhea  and  bloody  stools  eliminate  peri- 
tonitis, but  heighten  the  resemblance  to  intussusception.  A 
significant  and  distinguishing  feature  from  this  form  of  ileus  is 
the  rapid  accumulation  of  free  peritoneal  fluid,  which  we  find  is 
one  of  the  striking  features  of  mesenteric  thrombosis.  In  cases 
in  which  there  are  known  causes  of  obstruction  to  the  circula- 
tion, if  abdominal  symptoms  develop  after  operation,  we  should 
apprehend  the  possibility  of  mesenteric  thrombosis. 

Though  some  cases  run  a  surprisingly  protracted  course,  all 
are  certainly  fatal,  and  the  condition  appears  to  be  beyond  reme- 
dial measures. 
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CARCINOMA  OF  THE  INTESTINES. 

Definition.- — An  atypical  epithelial  neoplasm  of  glandular  origin, 
usually  of  the  cylindrical-celled  type. 

Frequency. — In  hospital  mortuary  statistics  cancer  of  the  intes- 
tines is  found  once  in  about  three  hundred  cases  (Bovis). 

Etiology. — Carcinoma  of  the  intestinal  tract  from  pylorus  to  rec- 
tum assumes  practically  the  same  type ;  although  it  occurs  with 
preponderating  frequency  in  the  pylorus  and  rectum,  since  the 
rectum  properly  belongs  to  pelvic  surgery,  it  is  not  considered 
in  the  domain  of  this  work.  Carcinoma  is  met  with  most  fre- 
quently in  the  large  intestine,  rarely  in  the  duodenum,  and  occa- 
sionally in  the  jejunum  and  ileum.  Ewald's  table,  compiled  from 
statistics  of  various  authors,  shows  874  cases  in  the  rectum,  148 
cases  in  the  colon,  64  in  the  cecum  and  appendix,  26  in  the  ileum, 
19  in  the  duodenum,  17  in  the  jejunum.  This  shows  the  relative 
distribution  of  intestinal  carcinoma.  The  cecum,  sigmoid,  and 
rectum  are  the  most  frequent  parts  of  the  large  gut  involved. 
Cumston  and  Van  der  Veer  have  lately  collected  from  the  liter- 
ature 83  cases  of  carcinoma  of  the  cecum  operated  upon,  to 
which  they  add  two  of  their  own.  There  may  be  some  connec- 
tion between  the  arterial  supply  and  the  determination  of  the 
deposit  of  carcinoma.  The  points  of  election,  so  to  speak,  are 
supplied  by  terminal  vessels,  and  furthermore,  they  are  depend- 
ent portions  of  the  intestine,  in  which  we  may  have  impaction, 
and  stercoral  ulcers  formed.  The  analogous  etiology  of  car- 
cinoma of  the  intestine  and  carcinoma  formed  upon  gastric  ulcer 
has  been  emphasized  by  Nothnagel.  Habitual  constipation, 
dysenteric  and  syphilitic  ulceration,  and  alcoholism,  may  all  play 
minor  parts  in  the  production  of  cancer. 

Age:  Carcinoma  occurs  most  frequently  between  the  ages  of 
forty  and  sixty  years.  An  interesting  advance  in  our  knowledge 
from  recent  observation  is  that  cancer  in  general,  and  especially 
cancer  of  the  intestines,  is  occurring  in  younger  subjects  than  it 
formerly  did.     Garrard  reports  a  case  of  carcinoma  of  the  sig- 
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moid  flexure  in  a  child  12  years  of  age;  this  patient  is  perhaps 
the  youngest  on  record.     Czerny  reports  one  of  13  years. 

Sex:  It  is  somewhat  more  common  in  men,  but  this  point  is  of 
no  especial  value. 

Pathology.^ — Carcinoma  is  usually  single,  though  instances  are 
reported  of  its  simultaneous  development  in  different  parts.  It 
is  generally  primary,  and  rarely  invades  the  intestines  by  metas- 
tasis, although  it  may  by  contiguity  of  tissue.  I  have  twice 
observed  secondary  carcinoma  of  the  small  intestine  occurring 
from  apposition  to  a  carcinomatous  titerus. 

Varieties:  Histologically  all  forms  of  cancer  of  the  intestines 
may  be  described  as  cylindrical-celled  carcinomata.  Harrison 
Cripps  has  very  clearly  shown  that  the  usual  malignant  disease 
of  the  rectum  is  of  this  character ;  and  the  rectum  is  not  so 
entirely  unlike  the  rest  of  the  intestinal  tube  that  neoplasms 
developing  in  it  should  be  of  different  histological  character. 
While  we  do  not  deny  the  existence  of  the  medullary,  col- 
loid, and  scirrhous  forms,  yet  Mr.  Treves  was  unable  to 
find  any  specimen  of  scirrhus  in  the  museums,  and  says,  "  I  am 
much  disposed  to  doubt  its  existence."  Butlin  says  that  the 
columnar-celled  type  is  the  only  form  of  primary  carcinoma  found 
in  the  intestines,  though  the  shape  of  the  cells  may  be  modified 
by  various  conditions.  It  is  remarkable  how  frequently  carcino- 
mata of  the  intestines  take  on  colloid  changes,  especially  in  the 
3'oung.  The  hard,  annular  carcinoma  has  the  physical  appear- 
ance of  scirrhus,  and  such  diagnosis  has  been  frequently  made 
without  microscopical  examination.  The  disease  may  begin  as 
a  nodule,  a  plaque,  or  a  villous  projection,  but  usually  as  an  annu- 
lar constriction.  The  entire  thickness  of  the  wall  of  the  bowel 
becomes  infiltrated,  and  there  may  be  extension  to  opposed  struc- 
tures, leading  to  fixation. 

Curtis  makes  a  most  practical  working  classification  of  car- 
cinoma: (i)  those  carcinomata  which  form  a  distinct  tumor  of 
variable  size ;  these,  he  says,  are  likely  to  be  colloid,  but,  as  we 
have  shown,  they  were  primarily  cylindrical-celled,  and  have 
taken  on  this  colloid  change.  They  are  most  frequently  found 
in  the  neighborhood  of  the  ileocecal  valve,  and  although  of  large 
size  sometimes,  they  do  not  materially  obstruct  the  passage-way. 
The  morbid  changes  commence  in  Lieberkuhn's  glands  ;  the  direc- 
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tion  of  the  growth  determines  their  polypoid  or  sessile  character. 
The  edges  are  usually  well-defined ;  the  surface  is  irregular  and 
often  ulcerated.  Such  growths  usually  produce  a  palpable  tu- 
mor. 

(2)  The  annular  form,  in  comparison  with  which  all  other 
types  are  infrequent,  encircles  the  bowel  in  the  course  of  the 
blood-vessels.  This  is  the  typical  malignant  stricture  of  the 
bowel,  and  while  it  is  a  tumor  in  the  sense  that  it  is  a  neoplastic 
growth,  it  does  not  produce  an  enlargement ;  the  diseased  part 
is  actually  smaller.  It  encircles  the  gut  by  infiltration,  and  nar- 
rows and  constricts  it.  The  band,  or  the  involved  area,  is  usually 
very  narrow.  The  proliferation  of  epithelium  is  accompanied  by 
abundant  connective-tissue  stroma  in  the  submucous  coat,  con- 
tracting the  lumen  of  the  gut,  constricting  the  blood-supply  of 
the  involved  area,  and  developing  a  tendency  to  ulceration  and 
necrosis.  The  involved  intestine  viewed  from  without  shows 
simply  a  groove  or  constriction,  as  if  it  were  tied  with  a  piece  of 
tape  or  thread.  A  longitudinal  section  will  show  all  the  coats  of 
the  bowel  drawn  in.  The  indurated  area  is  easily  felt  between 
the  fingers  at  operation  or  autopsy. 

Changes  in  the  Intestine:  The  tendency  of  all  carcinomata, 
whether  annular  or  tumorous,  is  to  lead  to  constriction  or  nar- 
rowing of  the  lumen  of  the  intestine,  retarding  the  passage  of  the 
intestinal  contents,  which  resistance  nature  endeavors  to  over- 
come by  compensatory  hypertrophy.  As  the  constriction  tight- 
ens the  hypertrophy  yields  to  dilatation,  and  we  have  in  the  intes- 
tine above  the  constriction  changes  analogous  to  those  which 
occur  in  the  stomach  secondary  to  pyloric  obstruction,  with  these 
exceptions :  the  mesenteric  attachment  prevents  uniform  dilata- 
tion, and  hence  we  have  sacculation  or  pouching  of  the  intes- 
tines ;  the  contents  of  the  intestine  are  more  solid  and  unyielding, 
and  accumulate  in  these  pouches ;  the  circulation  of  the  intestine 
is  more  easily  disturbed  than  that  of  the  pylorus ;  the  lowered 
resistance  of  the  tissues  renders  them  more  susceptible  to  infec- 
tion from  intestinal  contents ;  stercoral  or  fecal  ulcers  not  infre- 
quently occur,  and  at  times  even  gangrene  may  follow  at  or 
above  the  stricture.  Inflammation  extends  to  the  serosa,  and  to 
it  adjacent  structures  may  become  adherent,  so  that  even  in  the 
annular  variety,  where  there  is  primarily  no  tumor,  a  tumor  may 
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form,  composed  of  agglutinated  structures ;  and  only  by  the  care- 
ful separation  of  its  component  parts  do  we  reach  the  essential 
morbid  anatomy. 

The  rigid  constriction,  the  small  bowel  below,  and  the  dilated 
bowel  above,  is  a  mechanical  condition  favorable  to  intussuscep- 
tion. Pendulous  tumors  by  their  weight  may  produce  this  com- 
plication, which  is  not  an  infrequent  occurrence,  giving  rise  to 
symptoms  of  acute  obstruction  with  a  palpable  tumor.  In  the 
progress  of  the  case  ulceration  and  perforation  may  occur  above 
the  stricture  before  there  is  complete  occlusion  of  the  lumen  of 
the  bowel,  and  in  this  way  the  case  may  terminate  by  fistula, 
abscess,  peritonitis,  or  sepsis.  The  intestine  on  the  distal  side 
of  the  constriction  is  flaccid  and  atrophied,  and,  as  some  one  has 
remarked,  the  difference  in  the  size  of  the  proximal  ends  after 
excision  renders  anastomosis  more  difficult.  The  condition  of 
the  intestines  on  the  distal  and  proximal  sides  of  the  stricture 
guides  the  surgeon  to  the  seat  of  disease. 

Glandular  Involvement:  Involvement  of  the  lymphatic  glands 
is  very  slow ;  in  many  instances  it  is  reported  as  absent,  yet  if 
careful  search  is  made  the  mesenteric  and  retroperitoneal  glands 
will  be  found  involved. 

Metastases  rarely  develop  in  other  portions  of  the  intestine: 
they  occur  more  frequently  in  the  liver,  kidneys,  and  mesenteric 
glands.  Ascites  may  result  from  peritoneal  irritation  and  lymph- 
stagnation. 

Symptoms. —  As  carcinoma  of  the  intestine  is  an  insidious  and 
variable  disease,  which  may  elect  as  its  site  any  point  in  the  intes- 
tinal tract  from  duodenum  to  rectum,  occurring  any  time  after 
thirty  years  of  age,  occasionally  in  younger  individuals,  showing 
no  special  preference  for  sex,  and  pursuing  a  course  beset  with 
accidents,  it  must  produce  symptoms  variable  and  often  mislead- 
ing. Yet  at  some  time  in  the  history  it  becomes  apparent  that 
the  function  of  the  intestines  is  seriously  interfered  with.  Ar- 
rested absorption,  perverted  peristalsis,  and  incomplete  evacua- 
tion are  inevitable  functional  disturbances,  which  appear  sooner 
or  later  as  the  result  of  the  stenosis  from  carcinomatous  stric- 
ture. 

The  mode  of  onset  is  somewhat  peculiar  and  varies  with  every 
individual   case.     The  patient  may  give  a  history  of  flatulence 
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and  constipation,  extending  over  a  period  of  one  or  two  years ; 
in  other  instances  there  will  be  a  history  of  frequent  attacks  of 
colic,  usually  attended  by  constipation,  which  is  relieved  by  a 
spontaneous  or  induced  diarrhea.  The  general  condition  of  the 
patient  may  be  one  of  pronounced  cachexia  with  marked  emacia- 
tion, or  he  may  show  no  constitutional  evidences  of  disease  what- 
soever. The  duration  of  intestinal  symptoms  does  not  bear  a 
definite  relation  to  the  existence  of  the  disease.  Occasionally, 
patients  in  excellent  health  will  be  suddenly  seized  with  acute 
obstruction  as  the  first  evidence  of  the  cancerous  stricture. 

The  various  phases  above  presented  are  explained  in  a  great 
measure  by  the  rapidity  with  which  stenosis  develops  after  the 
beginning  of  carcinomatous  changes.  To  explain  further,  if 
there  is  a  cancer  other  than  one  of  the  annular  form,  the  lumen 
of  the  bowel  may  remain  open ;  the  patient  then  will  probably 
succumb  to  cachexia  and  impaired  nutrition.  On  the  other  hand, 
in  annular  constriction  stenosis  quickly  develops,  and  we  have 
the  symptoms  of  mechanical  obstruction  before  there  are  any 
constitutional  evidences  of  the  malignant  disease.  The  severity 
and  character  of  the  symptoms  and  the  time  of  their  appearance 
are  materially  influenced  by  the  part  of  the  intestine  involved — • 
whether  the  large,  or  the  small  bowel.  Cancerous  growths  in 
the  small  intestine,  owing  to  the  fluid  contents  of  the  bowel,  do 
not  produce  obstructive  symptoms  as  early  as  those  in  the  large 
intestine ;  but  when  these  symptoms  do  appear,  they  assume  an 
acute  type.  This  is  in  obedience  to  the  general  law  that  the 
higher  the  obstruction  in  the  intestinal  canal  the  more  acute  and 
pronounced  the  symptoms. 

Admitting  many  exceptions,  yet,  in  a  general  way,  the  car- 
dinal symptoms  of  intestinal  carcinoma  are :  constipation,  or  con- 
stipation alternating  with  diarrhea,  pain,  vomiting,  exaggerated 
peristalsis,  cachexia;  and  to  these  may  be  added  minor  and  less 
frequent  symptoms  hereafter  mentioned. 

History  and  Mode  of  Onset:  The  previous  history  of  the  pa- 
tient may  reveal  at  some  time  in  life  an  attack  of  dysentery,  or  an 
infection  with  syphilis.  The  cicatrix  from  a  healed  typhoid  ulcer 
rarely  takes  on  malignant  degeneration.  Such  facts  in  the  re- 
mote history  may  have  an  etiological  bearing,  and  should  be 
considered.     The  present  history  is  usually  that  of  chronic  con- 
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stipation,  for  the  relief  of  which  the  patient  has  resorted  to 
various  laxatives.  Occasionally  this  constipation  becomes  obsti- 
nate, and  is  relieved  only  by  active  medication  or  a  spurious 
diarrhea.  These  attacks  increase  in  frequency  and  severity  as 
the  stricture  tightens,  and  are  precipitated  by  errors  in  diet  or 
the  lodgment  of  some  indigestible  substance,  especially  seeds  of 
fruits  or  of  berries.  This  condition  of  chronic  constipation  alter- 
nating with  diarrhea  is  one  of  the  most  characteristic  and  com- 
mon features  of  intestinal  stricture ;  it  indicates  a  progressively 
narrowing  stricture.  When  guided  by  a  history  of  such  attacks, 
we  are  far  advanced  upon  the  road  to  a  diagnosis.  Unfortu- 
nately, these  valuable  sign-posts  are  wanting  in  many  instances. 
Without  premonitory  symptoms  of  bowel  disturbance  the  patient 
presents  all  the  symptoms  of  acute  intestinal  obstruction ;  this  is 
especially  true  if  the  disease  is  in  the  small  intestine.  As  pre- 
viously stated,  the  absolute  occlusion  is  generally  due  to  the 
lodgment  of  some  of  the  bowel-contents.  It  may  be  due  to  a 
sudden  change  in  the  position  of  the  growth  in  the  bowel ;  or 
the  weight  and  rigidity  of  the  cancerous  portion  of  the  bowel 
may  cause  acute  flexion  or  torsion.  Intussusception  may  take 
place,  causing  absolute  occlusion. 

Pain:  Pain  occupies  a  position  second  to  history  in  importance 
and  constancy.  It  is  of  distinctly  colicky  character.  Its  associa- 
tion with  obstinate  constipation  is  almost  constant.  It  is  due  to 
violent  peristalsis,  nature's  effort  to  force  the  bowel-contents 
through  the  narrowed  lumen.  The  pain  is  in  the  region  of  the 
umbilicus,  and  not  distinctly  localized  until  complications  occur. 
At  first  there  may  be  merely  discomfort,  fullness  and  flatulence, 
usually  occurring  some  hours  after  eating,  precipitated  by  some 
indiscretion  in  diet,  and  anticipated  by  the  patient  when  he  finds 
himself  becoming  constipated.  Gradually  the  pain  becomes  more 
violent.  Vomiting  often  occurs  in  the  severe  paroxysms.  The 
pain  subsides  and  reoccurs  at  irregular  intervals,  and  is  not  re- 
lieved until  the  bowels  are  freely  evacuated.  In  stricture  of  the 
small  intestine,  attacks  of  colicky  pain,  without  constipation  or 
diarrhea,  may  be  present. 

Vomiting:  The  higher  in  the  intestinal  tract  the  obstruction, 
the  earlier  and  more  constant  is  the  symptom  vomiting.  At  first 
these  attacks  are  very  slight,  and  may  occur  only  in  the  parox- 


CARCINOMA   OF    THE    INTESTINES.  21 3 

ysms  of  pain  ;  later,  they  are  more  frequent,  and  the  patient  suffers- 
sometimes  for  days  from  nausea  and  vomiting.  This  is  a  symp- 
tom of  obstruction,  not  peculiar  to  cancerous  obstruction.  Tem- 
porary relief  comes  with  free  evacuation  of  the  bowels,  but 
finally  when  the  stenosis  becomes  complete,  or  when  perforation 
and  peritonitis  occur,  vomiting  becomes  continuous  and  regur- 
gitant in  character.  Feculent  vomitus  indicates  absolute  ob- 
struction. 

Visible  Peristalsis :  The  value  of  this  sign  in  chronic  intestinal 
obstruction  has  been  emphasized  by  John  Wyllie,  and  by  Fred- 
erick Treves,  yet  I  am  quite  sure  that  its  worth  as  a  diagnostic 
sign,  both  as  to  the  character  and  seat  of  obstruction,  is  not  suffi- 
ciently appreciated.  Exaggerated  peristalsis  occurs  in  every 
form  of  intestinal  obstruction ;  in  acute  obstruction  it  cannot  be 
seen,  and  its  presence  is  betrayed  only  by  the  severe,  griping 
pains.  Visible  and  palpable  peristalsis,  producing  distinct  pat- 
terns on  the  abdominal  wall,  occurs  only  in  conditions  of  subacute 
and  chronic  obstruction,  and  especiallj'  in  chronic  obstruction  of 
the  lower  bowel.  The  thin  and  emaciated  state  of  the  patient 
renders  these  patterns  visible  and  palpable.  They  are  due  to  the 
hypertrophy  of  the  muscular  coat  of  the  bowel  above  the  seat 
of  obstruction.  When  the  obstruction  is  only  slight  and  is  per- 
meable, only  one  or  two  loops  immediately  above  the  stricture 
may  be  involved.  When  the  stenosis  is  great,  and  especially 
when  the  obstruction  is  low  down  in  the  alimentary  canal,  in  the 
flexures  of  the  colon,  or  in  the  sigmoid,  then  the  whole  bowel 
above  may  stand  out  in  rigid  spasm,  forming  coils  individually 
visible  and  palpable.  If  examination  is  made  during  these 
spasms,  an  excellent  opportunity  is  afforded  for  determining  the 
location  of  the  stricture.  Furthermore,  if  we  keep  in  mind  the 
mechanism  essential  to  the  production  of  these  patterns,  we  have 
in  their  appearance  one  of  the  most  reliable  signs  of  chronic 
obstruction. 

Cancerous  stricture  is  by  far  the  most  common  cause  of  chronic 
obstruction,  and  its  location  so  near  the  lower  end  of  the  large 
intestine  makes  the  extent  of  these  spasms  visible  throughout 
the  colon-circuit.  Through  courtesy  of  Dr.  Witherspoon,  I  saw 
a  patient  with  cancer  of  the  cecum,  the  shape  of  whose  abdomen 
during  the  height  of  these  peristaltic  spasms  resembled  a  large 
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bowl,  the  colon  forming  the  rim,  and  the  umbilicus  the  depressed 
center.  In  another  instance  of  cancerous  stricture  at  the  splenic 
flexure  the  transverse  colon  would  rise  up  as  a  conspicuous  bow 
across  the  abdomen  ;  in  this  case  the  spasm  usually  occurred 
about  six  hours  after  eating,  and  the  patient  called  this  ridge  his 
"cat's  back,"  since  it  resembled  a  cat's  back  when  arched. 

Meteorism:  When  obstruction  becomes  absolute,  or  when  per- 
foration and  peritonitis  occur,  meteorism  is  marked  and  pro- 
gressive. In  chronic  obstruction,  however,  meteorism  is  not  as 
conspicuous  a  symptom,  owing  to  the  empty  state  of  the  ali- 
mentary canal. 

Tumor:  A  tumor  is  found  in  about  50  per  cent,  of  the  cases. 
Of  15  cases  Boas  found  a  tumor  in  8.  A  mass  may  be  felt 
in  many  instances,  due  to  the  agglutination  of  neighboring 
organs.  The  meteorism  and  location  of  the  hepatic  and  splenic 
flexures  sometimes  render  the  detection  of  a  tumor  very  diffi- 
cult. A  movable  tumor  may  temporarily  escape  the  most  care- 
ful palpation,  and  repeated  examinations  are  therefore  neces- 
sary, first  with  the  bowels  empty,  then  distended  with  gas  or 
water  to  render  them  palpable.  A  general  characteristic  of  in- 
testinal tumors  is  their  extreme  mobility,  but  there  are  many 
exceptions  to  this.  They  do  not  move  with  respiration  unless 
attached  to  the  liver,  nor  do  they  change  their  position  with 
change  of  posture  of  the  patient.  Their  shape  and  size  may  vary 
at  different  times  with  the  degree  of  bowel-distention.  The 
absence  of  a  tumor  does  not  exclude  cancer,  yet  its  detection  is 
of  great  value  in  confirming  the  diagnosis. 

Condition  of  the  Stools:  The  appearance  of  blood  and  pus  in 
the  stools  is  a  valuable  sign,  but  an  infrequent  one.  But  little 
stress  can  be  laid  upon  the  shape  of  the  stool.  Of  more  value  is 
tenesmus,  which  is  quite  a  common  symptom  in  cancer  of  the 
sigmoid.  In  cancer  of  the  sigmoid  valuable  information  may 
be  gained  by  inspection  through  a  long  sigmoidoscope,  placing 
the  patient  in  knee-chest  position. 

Cachexia  is  of  slow  development ;  but  when  the  symptoms  of 
stenosis  become  marked,  patients  have  the  rapid  emaciation  and 
usual  symptoms  of  cachexia. 

Fever  is  usually  present  in  the  late  stages,  due  to  sloughing 
and  ulceration,  and  to  the  copremia.     Enlargement  of  the  peri- 
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pheral  glands  does  not  seem  to  be  as  common  in  intestinal  car- 
cinoma as  in  carcinoma  elsewhere. 

Differential  Diagnosis. — It  is  of  little  practical  value  whether 
the  stricture  be  simple  or  cancerous  in  character,  the  indications 
in  both  instances  are  for  immediate  surgical  relief;  yet  it  is  a 
fact  that  cancerous  strictures  have  a  longer  duration  than  sim- 
ple strictures,  or  rather  they  manifest  symptoms  earlier.  The 
signs  and  symptoms  are  practically  the  same  in  both.  Of 
greater  value  is  it  to  determine  the  location  of  the  cancer.  Rie- 
gel  reports  a  case  that  deserves  the  most  careful  study ;  the  diag- 
nosis of  cancer  of  the  upper  portion  of  the  jejunum  was  made, 
first,  upon  the  mobility  of  the  tumor,  a  feature  not  present  in 
duodenal  growths ;  second,  he  excluded  pyloric  cancer  upon  the 
presence  of  HCl  in  the  gastric  juice ;  third,  the  repeated  vomiting 
after  the  stomach  had  been  washed  out  was  explained  by  regur- 
gitation of  food-remains  at  a  later  period  from  the  dilated  duo- 
denum ;  fourth,  the  constant  presence  of  bile  in  the  vomit. 

Prognosis. — The  duration  of  intestinal  carcinoma  depends  largely 
upon  the  degree  of  constriction.  Cases  have  been  known  to  live 
three  years,  but  as  a  rule  they  terminate  within  six  or  eight 
months.  A  large  proportion  of  patients  with  intestinal  cancer 
succumb  to  obstruction ;  others  die  from  perforation-peritonitis ; 
and  a  few  only  die  from  cachexia  or  secondary  cancerous  com- 
plications. 

Surgical  Indications. — The  ideal  treatment  is  excision  of  the 

cancer  with  intestinal  anastomosis.     In  some  instances  in  which 

removal  of  the  mass  is  impossible,  we  must  determine  upon  the 

sequestration  of  the  involved  gut  and  short-circuit  anastomosis, 

or  the  establishment  of  an  artificial  anus,  the  latter  to  be  selected 

only  in  extreme  cases,  as  the  operative  mortality  is  about  the 

same  in  each. 
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SARCOMA  OF  THE  INTESTINES. 

Definition. — An  embryonal  connective-tissue  neoplasm  with  an 
atypical  preponderance  of  cells  over  the  intercellular  substance. 

Frequency. — Sarcoma  of  the  gastro-intestinal  canal  is  of  rare 
occurrence.  The  existence  of  primary  sarcoma  of  the  small  in- 
testine is  scarcely  referred  to  in  literature.  Nothnagel's  figures 
show  that  of  274  sarcomata  only  12  were  primary  to  the  intes- 
tines. E.  Libman  reports  five  cases  that  occurred  in  two  years 
at  the  Mt.  Sinai  Hospital,  N.  Y.,  four  of  which  came  to  autopsy. 

Etiology. — The  clinical  history  of  sarcoma  of  the  intestines  re- 
veals but  little  of  consequence  as  to  the  causation  of  the  disease. 
A  few  cases  are  reported  attributable  to  traumatism. 

Age :  Ablon  has  collected  ten  cases  of  sarcomata  in  children, 
showing  that  the  disease  occurs  in  all  periods  of  childhood,  and 
may  be  even  of  congenital  origin.  The  oldest  patient  known  to 
be  affected  with  sarcoma  is  mentioned  in  Madelung's  statistics, 
aged  52  years.  It  seems  to  be  a  disease  of  early  adult  life,  from 
twenty  to  forty  years. 

Sex:  It  shows  somewhat  of  a  predilection  for  males.  Of  Van 
Zwalenberg's  14  cases,  9  were  males,  5  females.  In  Madelung's 
table  of  14  cases  only  one  was  a  female. 

Heredity:    Heredity  plays  practically  no  part  in  its  production. 

Flexner  reported  two  cases  of  sarcoma,  in  1893,  in  which  he 
found  peculiar  bodies,  probably  protozoa,  which  might  have  some 
causal  relation  to  lymphosarcoma.  Libman  has  recently  con- 
firmed this  observation,  and  attaches  some  importance  to  them 
etiologically. 

Pathology. — Primary  sarcoma  of  the  intestines  belongs  chiefly  to 
the  round-celled  form,  though  we  note  that  Mr.  Treves  says  that 
the  spindle-celled  is  the  most  common  variety.  Lymphosar- 
coma deserves  especial  mention,  as  it  presents  rather  different 
clinical  features.  We  find  only  one  case  of  melanosarcoma  re- 
ported. 
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Sarcomata  originate  and  spread  in  the  submucosa,  later  involv- 
ing the  muscular  coats  and  mucous  membrane ;  rarely  do  they 
extend  to  the  serous  coat.  The  infiltration  of  the  wall  of  the 
bowel  destroys  its  elasticity,  when  the  pressure  of  the  intestinal 
contents  leads  to  dilatation.  This  passive  dilatation  of  the  in- 
volved portion  of  the  bowel  is  characteristic  of  sarcoma.  Baltzer 
asserts  that  there  never  is  contraction  or  narrowing  of  the  lumen, 
even  though  the  tumor  involves  the  mucous  membrane.  This 
condition  of  the  bowel  favors  ulceration  and  perforation,  result- 
ing in  fecal  abscesses  or  general  peritonitis. 

In  the  majority  of  cases  metastatic  foci  in  the  viscera  have 
been  noticed,  in  the  liver  and  kidney  most  frequently.  Lympho- 
sarcoma quickly  disseminates  throughout  practically  all  the 
abdominal  viscera.  Mesenteric  nodes  and  other  parts  of  the 
intestine  are  generally  involved ;  the  liver,  kidneys,  peritoneum, 
spleen,  pancreas,  adrenals,  and  bladder  all  have  been  found  im- 
plicated. Glandular  metastases  occur,  but  limited  to  certain 
regions.  Ablon,  who  seems  to  have  investigated  this  very 
closely,  found  general  lymphatic  involvement  in  only  one  in- 
stance. Ascites  from  peritoneal  involvement  is  not  uncommon. 
Symptoms. — As  the  pathology  of  sarcoma  differs  widely  from  that 
of  carcinoma,  so  does  the  symptomatology  show  but  little  anal- 
ogy- 
General  Condition  of  the  Patient:  The  earliest  and  most  strik- 
ing characteristic  is  the  effect  upon  the  patient's  general  condi- 
tion ;  there  is  marked  emaciation,  great  weakness,  pale  gray  or 
fawn-colored  skin,  loss  of  appetite,  and  perhaps  slight  nausea. 
These  general  symptoms  of  cachexia  manifest  themselves  before 
there  is  any  local  disturbance.  The  temperature  is  variable ; 
there  is  usually  an  evening  rise  of  one  or  two  degrees.  With 
peritoneal  involvement  and  a  temperature  of  103°  the  condition 
very  closely  resembles  tuberculous  peritonitis. 

Condition  of  the  Bowels :  The  bowels  are  irregular,  sometimes 
constipated  and  sometimes  diarrheal.  The  loose  condition  of 
the  bowels  is  a  most  misleading  diagnostic  feature.  Hemor- 
rhage occurs  more  frequentl}^,  perhaps,  than  in  carcinoma,  but 
it  is  not  a  constant  or  essential  symptom.  Hemorrhage  with 
tenesmus  is  suggestive  of  intussusception. 
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Pain:  Pain  is  usually  felt  in  the  umbilical  or  epigastric  region. 
It  is  not  of  the  paroxysmal  or  colicky  character  of  carcinomatous 
stricture. 

Vomiting:  Vomiting  does  occur,  but  is  not  an  early  or  diag- 
nostic symptom. 

Tumor:  This  is  the  most  distinctive  objective  symptom. 
Many  patients  discover  the  swelling  themselves.  The  tumor 
rarely  appears,  hovi^ever,  before  the  well-marked  general  symp- 
toms. The  tumor  may  attain  considerable  size  without  giving 
rise  to  any  special  local  disturbance.  The  peculiar  characteris- 
tics of  the  tumor  itself  are  that  it  is  not  painful  on  palpation 
and  permits  of  rather  rude  manipulation ;  that  it  is  of  hard  con- 
sistency with  soft  elastic  areas,  even  fluctuant;  that  its  borders 
•can  be  easily  outlined  and  its  relation  to  neighboring  parts 
readily  ascertained.  In  lymphosarcoma  we  are  likely  to  have 
multiple  tumors.  They  grow  very  rapidly;  Baltzer  says  that 
you  can  almost  see  them  grow  from  day  to  day.  They  may 
attain  unusual  size ;  in  several  instances  they  have  become  as 
large  as  an  adult's  head  in  a  very  short  time.  They  retain  their 
free  mobility  for  a  long  while. 

Visible  peristalsis  is  not  observed. 

Meteorism :  This  appears  only  in  the  last  scene  as  a  symptom 
of  obstruction  or  peritonitis. 

As  the  result  of  the  local  pressure  from  the  tumor  and  of 
obstruction  to  the  portal  circulation,  we  have  ascites,  and  edema 
of  the  legs  and  genitals.  The  same  causes  produce  enlargement 
of  the  veins  of  the  abdomen. 

Differential  Diagnosis. —  Carcinoma :  From  carcinoma  of 
the  intestines  sarcoma  may  be  difl^erentiated  by  the  points  given: 

Sarcoma.  Carcinoma. 

History. — Very  brief  and  indefi-  Obstinate     constipation     alter- 

nite.  nating  with  diarrhea. 

Age. — Early  or  middle  life.  Middle  and  advanced  age. 

Cachexia. — Early    and    progres-  Often  a  very  late  symptom. 

sive. 

Bozvels. — Slight  constipation.  Diarrhea  occasional,  after  long 

constipation. 

Pain. — Slight.  Severe,  paroxysmal  or  colicky. 
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Peristalsis. — Xot  appreciable.  ^Marked      peristaltic      patterns 

seen  and  felt. 
Tumor. — Appears    early,   grows      Often    absent ;   when   found   is 

rapidly,  attains  a  large  size.  small  and  ill-defined. 

Duration.  —  A    few    weeks    or      May  be  one  or  two  years. 

months. 

Tuberculous  Peritonitis:  Between  tubercular  peritonitis  and 
sarcoma  of  the  intestines  the  differential  diagnosis  may  be  diffi- 
cult, if  not  impossible.  Ascites  appears  earlier  in  tuberculosis; 
the  tumor  of  tuberculosis  is  chiefly  formed  by  agglutinated  intes- 
tines, omentum  and  mesenteric  glands,  is  variable  in  shape  and 
size  as  influenced  by  the  condition  of  the  alimentary  canal. 
Peristaltic  patterns  are  more  frequently  seen  in  tuberculosis. 
Pulmonary  tuberculosis  is  frequently  associated.  The  peritoneal 
effusion  should  show  the  presence  of  the  tubercle-bacilli. 

Appendicitis:  Sarcoma  of  the  intestines  must  also  be  differen- 
tiated from  appendicitis.  Many  instances  are  reported  in  which 
operations  for  appendicitis  have  revealed  the  presence  of  a  malig- 
nant tumor.  This  is  not  an  unfortunate  mistake,  for  the  condi- 
tion calling  for  operation  is  one  of  emergency,  yet  if  the  general 
symptomatology  of  sarcoma  is  taken  into  consideration,  one 
should  avoid  this  error. 

Prognosis. —  Duration :  Sarcomata  in  children  run  a  very  rapid 
course,  terminating  fatally  in  two  months  from  their  apparent 
beginning  (Ablon).  The  duration  in  all  cases  is  exceedingly- 
short  ;  it  varies  from  a  few  weeks  to  something  less  than  a  year. 
Frequently  death  may  be  caused  by  the  complications  of  intus- 
susception or  volvulus.  Perforation  is  infrequent.  Usually  the 
patient  dies  from  general  exhaustion. 

Surgical  Indications. — Excision  of  the  growth  with  intestinal 
anastomosis,  if  the  condition  of  the  patient  permits. 
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BENIGN  TUMORS  OF  THE  INTESTINES. 

Benign  tumors  of  the  intestines  may  be  either  cystic  or  solid. 
The  solid  tumors  are  adenomata,  fibromata,  lipomata,  and 
nsevoids.  The  cystic  tumors  are  gaseous,  blood-  and  lymph- 
cysts.  The  individual  consideration  of  these  various  tumors  is 
unnecessary,  as  it  is  impossible  from  their  symptoms  to  differen- 
tiate their  several  varieties.  Their  location  and  size  determine 
the  character  and  degree  of  intestinal  disturbance.  They  all  pro- 
duce symptoms  of  intestinal  irritation  and  obstruction. 

Adenomata,  the  most  common  of  all  innocent  tumors,  appear  to 
have  their  origin  in  the  follicles  of  Lieberkiihn,  or  the  closed 
follicles.  Histologically  they  are  similar  in  structure  to  the 
polyadenomata  of  Broca  or  the  villous  polypi  of  Esmarch.  The 
usual  site  of  these  tumors  is  the  rectum,  though  they  may  extend 
throughout  the  colon.  They  vary  greatly  in  size,  may  be  no 
larger  than  a  pea;  Esmarch  reports  one  weighing  four  pounds. 
They  are  usually  sessile,  or  may  become  pedunculated.  There 
may  be  only  one,  or  several  hundred ;  I  have  removed  more  than 
three  hundred  from  the  rectum  and  sigmoid  of  one  patient. 
Quenu  and  Landel  report  forty  cases  of  this  condition. 

Their  etiology  is  obscure.  A  remarkable  instance  of  hereditary 
influence  has  come  under  my  observation.  Mrs.  M.  had  for  many 
years  a  rectal  trouble.  "Little  tumors  were  seen  and  felt  high 
up  in  the  rectum.  She  finally  died  of  cancer  of  the  rectum"  is 
the  statement  of  her  physician.  Dr.  W.  A.  Atchison,  of  Nash- 
ville, Tenn.  I  saw  three  of  her  children :  a  boy  of  twelve  years, 
who  had  multiple  polypi  of  the  rectum  and  sigmoid,  dying  of 
exhaustion ;  and  two  daughters,  aged  respectively  22  and  20 
years,  suffered  for  two  years  from  difficult  evacuation,  muco- 
hemorrhagic  stools,  and  great  tenesmus.  From  the  older  I  re- 
moved over  three  hundred  polypi.  They  were  soft,  very  red, 
bled  freely,  and  were  sessile.  She  has  since  remained  perfectly 
well.  Her  younger  sister,  presenting  very  much  the  same  symp- 
toms, had  distributed  throughout  the  rectum  and  sigmoid  some 
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twelve  or  fifteen  separate  tumors;  the  highest  was  about  four- 
teen inches  from  the  anus.  One  mass  as  large  as  a  man's  fist, 
and  resembling  very  much  a  bunch  of  grapes,  was  attached  in 
the  rectum  about  four  inches  from  the  anus,  and  was  so  pedun- 
culated that  it  would  partially  protrude  with  each  evacuation. 

While  these  tumors  are  usually  classed  as  innocent,  the  report 
upon  this  specimen  by  the  pathologist,  Dr.  Louis  Leroy,  shows 
their  transitional  character.  "  The  portion  from  the  edges  of  the 
growth  showed  near  the  surface  a  rather  regular  arrangement 
of  tubular  glands,  similar  in  structure  to  those  of  the  normal 
mucosa.  In  the  lumen  of  many  of  the  tubules  mucous  and  gob- 
let-cells were  in  abundance.  As  the  tubules  approached  the 
deeper  layers,  they  became  more  irregular,  branching  frequently 
and  involving  the  muscular  growth.  Fibers  maj'  be  seen  run- 
ning between  the  tubules  vertical  to  the  surface.  The  general 
structure  of  the  tumor  is  such  as  may  be  found  in  intestinal 
adenoma.  A  careful  examination  of  a  number  of  sections,  how- 
ever, reveals  in  several  locations  areas  in  which  the  epithelial 
cells  had  passed  the  borders  of  the  tunica  propria  of  the  tubules, 
and  started  to  infiltrate  the  surrounding  stroma.  These  areas 
would  indicate  that  the  tumor  had  just  begun  in  places  to  become 
malignant,  and  would  doubtless  in  time  have  developed  into  a 
columnar-celled  carcinoma." 

Bland  Sutton  reports  an  interesting  case  of  lipoma  weighing  twO' 
ounces,  enucleated  from  the  colon  just  above  the  cecum. 

Faulhaber  records  the  removal  of  a  myoma,  the  size  of  a  fist,  from 
the  ileum,  which  is  the  largest  tumor  of  the  kind  recorded  in  this 
situation. 

J.  H.  Nicoll  reports  a  case  of  intussusception  due  to  a  ncrvoid 
tumor  of  the  intestines,  which  on  being  excised  was  found  to 
consist  of  "  large  thin-walled  spaces  filled  with  coagulated  blood,"^ 
and  was  typically  naevoid. 

Wollheim  records  a  most  interesting  example  of  a  cyst  of  the  in- 
testine. The  tumor  was  about  the  size  of  a  child's  head,  was  asso- 
ciated with  symptoms  of  constipation,  vomiting,  and  sometimes 
hematemesis.  It  was  fluctuant  and  thought  to  be  an  echinococ- 
cus  cyst  of  the  liver.  While  under  observation  it  ruptured. 
Aspiration  showed  hemorrhagic  fluid.     Immediate  operation  was 
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undertaken,  and  the  tumor  was  found  to  be  a  cyst  in  the  serous 
coat  of  the  small  intestine,  the  result  of  venous  hemorrhage. 

Gaseous  cysts,  obviously  of  microbic  origin,  are  found  in  the  intes- 
tines. The  first  case  diagnosed  intra  xitam  in  man  was  by  Hahn, 
who  restored  his  patient  to  health  by  laparotomy,  excision  of  all 
the  pedunculated  cysts  and  crushing  of  the  others.  They  give 
rise  to  gastro-intestinal  disturbances,  with  much  distention  of 
the  abdomen  and  obstinate  constipation.  There  may  be  present, 
also,  symptoms  suggesting  gastric  ulcer,  pain  in  the  epigastrium, 
vomiting  of  black  or  bloody  masses;  occasionally  symptoms  of 
ileus.  Examination  of  the  abdomen  in  Hahn's  case  showed  elas- 
tic resistance  to  pressure  at  various  points,  and  tympany  on  per- 
cussion over  these  points,  while  echinococcus  cysts  give  a  dull 
sound.  The  stomach  may  be  dilated  and  displaced  by  the  tume- 
fied intestinal  loops.  The  affection  develops  slowly  and  some- 
times lasts  for  several  years,  death  finally  ensuing  from  maras- 
mus or  intestinal  occlusion. 

The  surgical  indication  is  the  simple  excision  of  the  tumor  by 
enterotomy ;  or,  if  the  attachment  is  such  as  to  preclude  this,  resec- 
tion of  the  bowel  with  anastomosis  should  be  done. 
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PERFORATING  INTESTINAL  TYPHOID  ULCER. 

Definition. — Inflammation,  necrosis,  ulceration,  and  sloughing 
of  the  agminated  glands  of  Payer  and  solitary  lymph-follicles  is 
one  of  the  most  constant  lesions  in  the  course  of  typhoid  fever. 
Usually  this  process  is  arrested  when  it  reaches  the  muscular  coat 
of  the  bowel ;  when  it  extends  through  the  muscularis  and  serosa 
a  fistulous  communication  is  established  between  the  bowel  and 
the  peritoneal  cavity,  constituting  an  intestinal  perforation  of 
typhoidal  origin. 

Frequency. — The  types  of  typhoid  fever,  in  their  pathological  and 
symptomatic  features,  constantly  vary.  The  character  of  food, 
general  condition  and  surroundings  of  the  patient  unquestionably 
influence  the  development  of  certain  lesions.  The  frequency  of 
abdominal  complications  in  our  soldiers  during  the  recent  war 
with  Spain  and  the  Philippines  emphasizes  this  fact.  Without 
statistics  or  other  proof  corroborative  except  the  statements  of 
my  surgical  friends,  I  believe  that  perforation  does  not  occur  as 
frequently  in  typhoid  fever  in  the  South  as  it  does  in  the  North. 
I  do  not  admit  the  argument  of  Noble,  of  Atlanta,  that  our  prac- 
titioners fail  to  recognize  it.  From  the  above  reasons  we  can 
understand  why  the  statistics  of  the  frequency  of  perforation 
in  typhoid  fever  show  such  variance.  Osier  found  34  out  of  685 
cases  (4.96  per  cent.)  ;  and  at  Johns  Hopkins  3.3  per  cent. ;  Fitz 
gives  6.58  per  cent.;  Murchison,  11.38  per  cent.;  Gushing  in 
thirty  autopsies  at  Fort  McPherson  found  six  perforations  (20 
per  cent.). 

Etiology. — The  occurrence  of  perforation  is  not  chargeable  to  any 
special  line  of  treatment.  Under  the  various  treatments  em- 
ployed from  1869  to  1899  at  the  Massachusetts  General  Hospital, 
the  perforations  in  the  three  decades  were  respectively,  i.l  per 
cent.,  0.3  per  cent.,  1.6  per  cent.,  a  difference  so  slight  as  to  make 
it  doubtful  if  treatment  had  any  effect  upon  modifying  the  ten- 
dency to  this  grave  complication.     It  is  likewise  shown  that  it 
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occurs  with  equal  frequency  whether  the  diet  be  milk,  broth,  or 
soft  solids  mixed  with  liquids. 

There  seems  to  be  no  definite  relation  between  perforation  and 
the  severity  of  the  attack.  It  occurs  with  equal  frequency  in 
mild  and  severe  cases. 

Age :  It  occurs  most  frequently  in  individuals  between  the  ages 
of  twenty  and  thirty  years.  It  is  a  rare  complication  in  child- 
hood. 

Sex:  It  is  more  frequent  in  men,  in  a  proportion  almost  three 
to  one.     Fitz's  ratio  is  71  to  29. 

Time  of  Occurrence:  In  all  but  exceptional  cases  perforation 
takes  place  during  the  obvious  progress  of  the  disease,  and  most 
frequently  between  the  third  and  fourth  weeks,  but  we  must 
bear  in  mind  that  it  may  occur  even  after  convalescence  is  well 
established,  days  or  weeks  after  the  subsidence  of  the  fever,  and 
in  the  absence  of  all  intestinal  symptoms. 

Pathology. — In  the  pathology  of  perforating  typhoid  ulcer  we 
must  take  cognizance,  because  of  its  prognostic  bearing,  of  the 
general  degenerative  changes  which  take  place  in  all  the  organs 
and  tissues  of  the  body,  and  especially  in  the  blood  itself.  But 
here  we  are  directly  concerned  with  the  ulcer  in  its  preper- 
forative  stage,  and  the  conditions  incident  to  perforation.  In 
the  course  of  typhoid  fever  ulceration  and  perforation  are  coex- 
tensive with  the  distribution  of  Peyer's  patches  and  the  solitary 
follicles. 

Site  of  Perforation:  In  more  than  80  per  cent,  the  perforation 
is  found  in  the  ileum  ;  after  this  it  occurs  in  the  cecum,  the  appen- 
dix and  the  sigmoid  flexure  in  the  order  named ;  Gushing  found 
the  seat  of  the  perforation  to  be  in  the  appendix  in  9.6  per  cent. 

Number  of  Perforations:  Ulceration  is  usually  multiple,  but 
perforation  is  single,  although  multiple  perforations  are  numer- 
ously reported. 

Size  of  Perforation:  The  perforation  varies  in  size  from  a 
small  imperceptible  opening  to  half  the  circumference  of  the 
bowel. 

Shape  of  Perforation:  Perforations  of  the  Peyer's  patches 
leave  an  oval  or  a  round  opening,  with  its  serous  edge  sharply 
cut,  yet  it  may  be  very  much  thinned  by  the  extension  of  the 
necrotic  process  in  the  mucous  and  sub-mucous  tissues  of  the 
bowel. 
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Impending  perforation  is  recognized  by  the  grayish  nodules 
surrounded  by  an  area  of  inflammation,  which  appear  just  be- 
neath the  peritoneum  and  feel  like  buttons.  In  fixed  portions  of 
the  intestines,  such  as  the  cecum  and  appendix,  the  inflamed 
bowel  may  acquire  adhesions,  so  that  finally  when  perforation 
takes  place  the  extravasation  is  confined  by  adhesions  to  a  local 
area.  Usually,  however,  a  typhoid  perforation  does  not  acquire 
sufficient  adhesions  to  protect  the  general  peritoneal  cavity,  and 
as  a  result  of  the  perforation  and  the  escape  of  the  intestinal 
contents,  even  in  some  instances  in  which  there  is  no  appreciable 
opening,  peritonitis  follows.  The  character  of  peritonitis  that  is 
found  in  operations  or  autopsy  depends  upon  the  intensity  of  the 
infection  and  the  duration  of  life  after  the  perforation  takes  place. 
The  effusion  may  be  fibrinous,  serous,  hemorrhagic,  or  purulent. 
If  the  patient  lives  sufficiently  long,  suppurative  peritonitis  is 
the  inevitable  result.  The  more  virulent  the  infection,  the  sooner 
the  patient  dies,  and  the  less  evidence  do  we  have  of  changes  in 
the  peritoneum. 

The  bowel-wall  is  deeply  congested,  soft  and  friable,  and  cov- 
ered here  and  there  by  patches  of  lymph.  The  perforation  is 
easily  recognized  by  the  escape  of  gas  and  feces,  and  the  deep-blue 
discoloration  around  it.  Sometimes  there  is  perforation  of  the 
serosa  without  complete  destruction  of  the  other  coats  of  the 
bowel,  and  we  see  shreds  of  tissue  bridging  the  ulcer.  Usually 
at  the  site  of  perforation  there  is  more  or  less  effort  on  the  part 
of  nature  to  surround  it  with  adhesions,  but,  as  Fitz,  and  Gushing 
have  emphasized,  in  the  movable  ileum  this  is  unsuccessful.  In- 
deed, Fitz,  and  Gushing  think  that  the  behavior  of  the  perfora- 
tion in  the  cecum  and  appendix  is  so  different  from  that  in  the 
movable  bowel  that  we  should  classify  typhoid  perforations  ac- 
cording to  their  site.  Manifestly  the  prognosis  in  a  circumscribed 
cecal  or  appendiceal  perforation  is  quite  a  different  thing  from 
one  in  the  ileum. 

Very  little  has  been  done  in  bacteriological  examination  of  the 
effusion  to  determine  the  character  of  the  peritonitis.  Gushing 
in  Gase  iii  of  his  report  gives  a  bacteriological  report  by  Dr. 
Harris,  in  which  the  streptococcus  pyogenes  was  found  in  cul- 
tures from  the  efifusion.  Gommenting  upon  this,  he  says  that 
undoubtedly  peritonitides  of  this  nature  are  very  fatal,  and  that 
the  culture  in  this  case  gave  immediately  a  bad  prognosis  to  what 
seemed  otherwise  a  favorable  case. 
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Symptoms. — The  progress  of  the  ulceration  from  the  mucosa  to 
the  serosa  may  be  very  rapid.  Perforation  has  been  known  to 
occur  within  the  first  week  from  the  onset  of  symptoms ;  but  late 
in  the  disease  the  progress  of  ulceration  is  rather  slow,  and  from 
the  pathological  changes  constantly  observed,  there  is  a  local- 
ized inflammation  of  the  serosa,  resulting  in  slight  adhesive  peri- 
tonitis before  perforation  actually  occurs.  Gushing  emphasizes 
the  fact  that  this  adhesive  peritonitis  is  sufficient  to  cause  abdom- 
inal pain  and  tenderness,  not  severe,  but  rather  constant,  several 
days  before  the  final  perforation  takes  place ;  it  should  at  least 
arouse  the  gravest  suspicion.  When  we  associate  this  with  in- 
creasing leucocytosis  it  is  all  the  more  diagnostic,  yet  we  are  not 
prepared  to  say  that  it  warrants  operation.  Billroth  advises  this 
prophylactic  operation  in  the  preperforative  stage,  but  owing  to 
the  obscurity  of  diagnosis,  the  many  chances  for  error,  the  grav- 
ity of  the  patient's  condition,  and  the  high  operative  mortality, 
we  cannot  advise  operation  upon  such  slight  grounds ;  but  when 
operation  is  done  and  the  findings  are  affirmative,  it  is  certainly 
ideal  surgery. 

The  diagnosis  of  perforated  typhoid  ulcer  is  beset  with  many 
difficulties.  It  occurs  frequently  in  ambulatory  cases,  or  in  cases 
in  which  typhoid  is  not  suspected.  In  other  cases  the  mental 
condition  of  the  patient,  stupor  or  delirium,  deprive  us  of  all  sub- 
jective symptoms.  The  presence  of  tympanites  obscures  the 
objective  signs.  Intestinal  hemorrhage,  as  we  shall  see  later, 
presents  many  features  in  common.  Therefore,  we  cannot  set 
forth  any  one  symptom  or  group  of  symptoms  conclusively  diag- 
nostic. In  many  instances  perforation  of  a  typhoid  ulcer  takes 
place  in  the  absence  of  suggestive  symptoms,  and  upon  the  other 
hand  most  characteristic  and  pronounced  symptoms  appear  when 
no  perforation  is  found ;  hence  the  only  conclusive  proof  of  its 
occurrence  is  the  detection  of  the  perforation. 

The  accident  of  perforation  in  its  complete  symptomatology 
presents  the  following  clinical  features :  The  patient  is  usually 
a  male  between  the  ages  of  twenty  and  thirty  years;  in  the  sec- 
ond, third,  or  fourth  week  of  the  fever  he  complains  of  sudden 
abdominal  pain,  perhaps  attended  by  vomiting  and  marked  symp- 
toms of  shock;  his  face  is  anxious,  lips  drawn  and  pinched,  res- 
piration thoracic  and  hurried;  his  temperature  has  fallen  to  nor- 
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mal  or  below ;  the  pulse  grows  fast  and  flagging,  the  abdominal 
muscles  become  rigid,  and  tenderness  is  marked,  especially  in 
the  right  side.  In  this  condition  of  shock  he  may  die,  but  gen- 
erally in  a  few  hours  there  is  reaction ;  the  pain  is  now  more 
burning  in  character,  belly  rigidity  begins  to  yield  to  tympany, 
and  examination  of  the  blood  shows  leucocytosis.  The  bowels 
are  constipated,  vomiting  returns  and  is  constant,  hepatic  dul- 
ness  is  lost,  shifting  dulness  is  noticed  in  the  flanks,  the  tempera- 
ture rises,  the  pulse  becomes  faster  and  weaker,  patient  is  rest- 
less, his  mind  may  be  clear,  and  he  quickly  succumbs  to  general 
peritonitis. 

If  these  symptoms  were  all  present,  and  the  history  was  clearly 
that  of  existing  typhoid  fever,  Mears  would  have  been  warranted 
in  saying,  a  dozen  A'ears  ago,  that  the  diagnosis  of  perforation  was 
quite  easy.  It  is  admitted  by  all  that  unfortunately  the  positive 
diagnosis  is  extremely  difficult,  and  it  is  only  by  analysis  of 
these  separate  symptoms  that  we  may  ascribe  to  each  its  due  im- 
portance. 

We  shall  consider  the  symptoms  as  they  appear  clinically.  The 
most  important  and  guiding  point  in  diagnosis  of  typhoid  per- 
foration is  the  knowledge  that  the  patient  has  typhoid  fever ;  this 
knowledge  we  usually  possess  before  being  confronted  with  the 
complications.  Its  frequent  occurrence  in  the  so-called  ambu- 
latory typhoid  must  be  remembered.  The  anamnesis  must  be 
searchingly  investigated. 

Pain:  The  sudden  onset  of  severe  abdominal  pain,  usually  re- 
ferred to  the  right  iliac  region,  often  described  as  tearing,  or  cut- 
ting in  character,  is  the  most  constant  and  valuable  symptom  of 
actual  perforation.  It  is  especially  significant  if  it  is  induced  by 
some  sudden  change  of  posture,  or  occurs  during  vomiting, 
active  intestinal  peristalsis,  or  after  indiscretions  in  diet.  The 
pain  is  due  to  mechanical  injury  to  the  peritoneum  with  the 
escape  of  irritating  intestinal  contents.  This  subjective  symp- 
tom may  be  obscured  by  the  patient's  stupor  or  delirium.  Un- 
fortunately, perforation  sometimes  takes  place  so  gradually  that 
this  valuable  symptom  does  not  appear,  or  is  so  mild  that  it 
escapes  consideration.  As  Gushing  has  pointed  out,  abdominal 
pain  may  exist  for  days  before  actual  perforation  occurs,  yet  it  is 
not  that  sharp,  sudden  pain  that  is  so  characteristic. 
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Tenderness:  With  the  onset  of  pain  there  usually  develops 
marked  tenderness,  and  this  too,  at  first  is  localized  in  the  right 
side.  In  some  instances  it  appears  as  a  general  abdominal  hyper- 
esthesia. Often  the  pain  may  not  be  so  acute,  yet  the  tenderness 
will  be  marked  and  persistent. 

Vomiting:  ^^'ith  the  onset  of  pain  vomiting  usually  occurs  in 
at  least  one-third  of  the  cases.  It  is  especially  significant  if  the 
vomiting  has  not  occurred  before  in  this  illness. 

Shock  and  Collapse :  Following  quickly  after  the  above  symp- 
toms, we  notice  that  a  marked  impression  is  made  upon  the  gen- 
eral condition  of  the  patient.  He  presents  the  symptoms  that 
vary  from  slight,  almost  imperceptible  shock  to  the  most  pro- 
found collapse.  While  all  observers  admit  that  shock  is  not 
necessarily  a  constant  symptom,  and,  indeed,  many  cases  are 
reported  in  which  it  is  entirely  absent,  we  must  bear  in  mind  that 
shock  is  a  complex  condition,  and  rarely  are  all  the  symptoms  of 
shock  absent.  The  general  appearance  of  the  patient,  his  drawn, 
anxious  face,  cold  perspiration,  ashy  color  with  pale  lips,  short, 
hurried  respiration,  weak  and  fast  pulse,  perhaps  a  chill  with 
sudden  fall  in  temperature,  are  symptoms  clearly  denotive  of 
shock  of  a  severe  degree ;  and  the  vital  forces  may  be  so  lowered 
as  to  reduc£  the  patient  to  a  condition  of  profound  collapse  from 
which  he  may  not  revive.  These  symptoms  are  so  associated  in 
the  mind  of  the  general  practitioner  that  they  must  all  be  pres- 
ent and  in  sufficient  severity  before  he  will  declare  the  existence 
of  shock.  To  appreciate  the  minor  grades  of  shock,  the  medical 
attendant  must  be  familiar  with  the  case  prior  to  its  onset.  How 
often  is  the  increase  in  the  rate  of  the  pulse  of  15  to  20  beats,  or  a 
transient  uneasiness  and  restlessness  of  the  patient  disregarded ! 
And  yet  in  these  very  minor  symptoms  we  have  the  evidences 
of  shock.  In  brief,  I  presume  to  assert  that  shock  of  some  de- 
gree is  practically  a  constant  accompaniment  of  perforation, 
modified  by  the  mental  lethargy  of  the  patient,  and  the  size  and 
manner  of  perforation.  Whether  shock  is  due  to  sepsis,  as  Tay- 
lor asserts,  or  to  the  assault  upon  the  peritoneum.  Keen's  idea, 
I  think  that  the  latter  authority  well  sustains  his  position  with 
this  argument :  "  Were  it  due  to  sepsis,  then  the  initial  shock 
should  be  slight  and  should  steadily  increase  with  the  increasing 
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sepsis ;  but,  as  a  matter  of  fact,  the  initial  shock  is  the  greatest 
and  is  followed  by  more  or  less  subsidence  of  shock." 

Muscular  Rigidity:  Sudden  rigidity  of  the  abdominal  muscles 
is  by  many  esteemed  one  of  the  most  significant  of  all  the  symp- 
toms of  perforation.  To  it  Deaver  attaches  the  greatest  impor- 
tance. Gushing  rather  discredits  its  value  as  a  sign  diagnostic 
of  perforation,  and  attributes  the  parietal  tension  to  a  part  of  a 
general  process  rather  than  a  local  attempt  to  protect  a  tender 
peritoneum.  Muscular  rigidity  is  an  early  symptom.  It  accom- 
panies the  initial  pain  and  tenderness;  this  must  be  appreciated 
to  accord  to  it  its  full  symptomatic  value.  The  general  relaxa- 
tion of  the  patient  vmder  profound  shock  and  his  blunted  sensi- 
bilities may  preclude  the  occurrence  of  rigidity,  or  the  leakage 
may  be  so  slight  as  not  to  e.xcite  peritoneal  resentment.  Under 
these  conditions  there  may  be  an  absence  of  rigidity  from  the 
first,  but  this  is  most  exceptional,  for  from  a  study  of  many  of 
the  reported  cases  we  find  that  they  were  not  seen  by  the  sur- 
geons until  several  hours  had  elapsed  after  the  occurrence  of 
perforation,  when  rigidity  had  yielded  to  tympany.  If  rigidity  is 
not  present,  consider  the  conditions  that  may  explain  its  absence ; 
if  present,  ascribe  to  it  the  greatest  diagnostic  significance,  sec- 
ondary only  to  pain  and  shock. 

Temperature:  Under  the  influence  of  shock  we  find  the  sur- 
face of  the  extremities  and  brow  cold  and  clammy.  Gushing 
tells  us  that  we  must  distinguish  this  apparent  coldness  from  the 
true  central  temperature.  A  sudden  fall  in  the  rectal  tempera- 
ture is,  when  found,  a  valuable  sign,  but  it  is  often  wanting. 
The  surface  of  the  body  may  be  cold,  and  the  thermometer  indi- 
cate no  change  in  the  central  temperature.  In  some  noteworthy 
cases  the  temperature  has  dropped  from  104°  or  105°  to  below 
normal.  Dieulafoy,  quoted  by  Gushing,  considers  the  drop  in 
temperature  an  almost  infallible  sign  of  perforation.  He  further 
thinks  that  where  the  perforation  is  appendicular,  and  the  extra- 
vasation walled  ofif,  there  may  be  a  decline  of  surface  tempera- 
ture while  the  thermometer  shows  a  rise.  In  some  of  the  cases 
cited  by  Keen,  this  fall  in  the  temperature  was  the  only  symptom. 
Out  of  thirty-five  cases  Weir  found  a  marked  fall  of  temperature 
in  only  two. 
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Pulse:  The  change  in  the  pulse  is  noteworthy.  With  the  oc- 
currence of  perforation  it  becomes  frequent  and  weak.  If  shock 
is  profound,  it  becomes  thready  and  almost  imperceptible.  With 
reaction  it  returns  to  its  previous  state.  Illustrative  of  this  take 
the  case  of  McCrae :  At  midnight,  pulse  was  120;  next  day  at 
noon  it  was  76.  Operation  revealed  extensive  ulceration  with 
perforation  and  a  streptococcus  peritonitis.  There  may  be  great 
discord  between  the  pulse  and  temperature,  and  it  usually  shows 
the  pulse  fast  out  of  ratio  to  the  temperature.  It  must  be  borne 
in  mind  that  we  may  have  good  pulse  and  normal  temperature  in 
general  septic  peritonitis,  yet  after  the  reactionary  slowing  of 
the  pulse,  with  the  advent  of  peritonitis  the  pulse  grows  faster 
and  progressively  weaker. 

Tympany:  Tympany  in  the  course  of  typhoid  fever  is  due 
simply  to  inhibited  peristalsis.  Suddenly  developing  tympany, 
following  other  symptoms  of  perforation,  is  due  to  gas  in  the 
peritoneal  cavity  and  to  peritonitis. 

Fluid  Effusion:  Usually  the  peritonitis  leads  to  a  fluid  effu- 
sion. The  rapidity  with  which  this  forms  is  surprising;  even  in 
12  or  18  hours  after  perforation,  shifting  dulness  in  the  flanks 
will  denote  free  peritoneal  fluid.  In  circumscribed  perforations 
the  agglutinated  intestines,  omentum,  fibrinous  and  fluid  effu- 
sions may  form  a  distinct  tumor. 

Effacement  of  Hepatic  Dulness:  The  disappearance  of  hepatic 
dulness,  in  consequence  of  escape  of  intestinal  gases,  would  nat- 
urally be  expected,  and  it  is  given  as  one  of  the  stereotyped  signs 
of  intestinal  perforation ;  but,  as  Keen  has  shown,  it  is  rarely 
reported. 

Leucocytosis :  Thayer  says  that  there  is  not  only  no  increase 
in  the  proportion  of  colorless  corpuscles  during  the  course  of  ty- 
phoid fever,  but,  on  the  contrary,  there  is  a  tendency  toward 
diminution  in  the  number  at  the  height  of  disease.  With  de- 
velopment of  an  inflammatory  complication,  immediately  a 
marked  increase  in  the  number  of  leucocytes  is  observed.  It 
would  appear,  then,  that  Finney  has  reasonable  grounds  for  his 
statement  that  leucocytosis,  coupled  with  an  attack  of  severe 
continued  abdominal  pain,  with  nausea  and  vomiting,  is  one  of 
the  most  reliable  signs  of  perforated  typhoid  ulcer.  In  Finney's 
patient  the  leucocytes  before  perforation  were  3,000;  after  per- 
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foration  16,400  per  c.mm.  A  regular  daily  count  of  leucocytes 
must  be  made  in  order  that  we  may  recognize  an  increase  in  case 
of  grave  complication.  Thayer  thinks  that  leucocytosis  may  be 
but  transitory,  and  hence  overlooked,  as  "  it  disappears  concomi- 
tantly with  the  great  outpouring  of  the  leucocytes  into  the  gen- 
eral cavity  and  the  development  of  general  septic  peritonitis." 

Exploratory  Operation:  The  above  symptoms  and  signs  point 
to  the  diagnosis  of  perforation,  but  the  only  positive  diagnostic 
sign  is  the  discovery  of  the  perforation  by  an  exploratory  celio- 
tomy. 

Differential  Diagnosis. — In  the  course  of  typhoid  fever  local- 
ized peritonitis  with  adhesions  may  develop,  presenting  many 
symptoms  in  common  with  perforation ;  it  is  practically  the  pre- 
perforative  stage  of  the  ulcer.  In  other  instances  infection  occurs 
without  perforation,  giving  rise  to  general  peritonitis.  After 
a  peritonitis  is  fully  developed,  we  cannot  determine  the  manner 
of  its  occurrence.  Following  the  teaching  of  Fitz,  and  Gushing, 
we  have  already  emphasized  the  frequency  of  appendicular  in- 
flammation and  perforation  in  the  course  of  typhoid  fever.  This 
requires  no  special  differentiation.  The  recognition  of  an  appen- 
dicular or  pericecal  abscess  in  the  course  of  typhoid  fever  de- 
mands the  same  treatment  as  under  other  circumstances.  But 
under  the  subject  of  appendicitis  we  shall  discuss  the  differential 
diagnosis  between  appendicitis  and  the  early  stage  of  typhoid 
fever  with  iliac  pain  and  tenderness. 

The  occurrence  of  intestinal  hemorrhage  may  for  a  few  hours  mis- 
lead us,  as  the  symptoms  are  very  similar.  A  high  salt-water 
enema  will  secure  an  evacuation  and  reveal  the  presence  of  blood. 

Iliac  thrombosis  may  present  symptoms  impossible  of  differentia- 
tion from  perforation  (Gushing,  and  Finney). 

Recurring  to  the  oft-quoted  statement  of  Fitz  that  perforation 
occurs  without  symptoms,  and  that  suggestive  and  characteristic 
symptoms  appear  without  perforation,  a  discussion  in  the  Royal 
Medical  and  Ghirurgical  Society,  of  London,  affords  an  apt  illus- 
tration. Herringham  reported  a  case  in  which  the  gravest  symp- 
toms were  present,  warranting  the  diagnosis  of  perforation,  yet 
operation  revealed  only  a  few  scybala  in  the  colon,  which  an 
enema  relieved,  and  the  patient  promptly  recovered.  In  striking 
contrast  was  Brunton's  case,  in  which  there  were  practically  no 
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characteristic  symptoms,  and  yet  perforation  was  found.  We 
must,  therefore,  bear  in  mind  that  simple  constipation  may  mis- 
lead us  in  the  diagnosis. 

It  seems  clear  that  in  the  presence  of  the  intra-abdominal  symp- 
toms above  emphasized,  errors  in  diagnosis  are  possible,  yet  con- 
ditions are  found  which  w-arrant  the  exploration.  The  occur- 
rence of  a  perforation  is  followed  by  symptoms  expressive  of  the 
progressive  pathological  process ;  I  therefore  attach  great  impor- 
tance in  differentiation  to  the  sequence  of  the  phenomena. 

Prognosis. — The  mortality  of  perforation  is  95  per  cent.,  ac- 
cording to  Alurchison.  The  recorded  cases  of  mistakes  in  diag- 
nosis by  the  ablest  men  throws  doubt  upon  the  recovery  of  even 
5  per  cent.,  so  that,  practically,  we  are  fully  warranted  in  predict- 
ing an  inevitably  fatal  termination.  The  patient  may  die  in  the 
initial  shock,  or  he  succumbs  in  a  very  short  time  to  peritonitis. 

Contrast  this  with  the  results  of  operation.  There  have 
been  now  over  200  cases  reported.  In  158  of  these  cases 
Keen  finds  an  operative  recovery  rate  of  23.41  per  cent.  In  the 
last  75  of  these  cases  there  was  28  per  cent,  recovery.  It  can  be 
safely  said  that  one  in  four  will  recover  after  a  timely  operation. 

Surgical  Indications. — Seventeen  years  ago,  in  1884,  Leyden 
answered  the  question.  Shall  laparotomy  be  performed  for  intes- 
tinal perforation  in  typhoid  fever?  in  the  affirmative  for  Ger- 
many. But  Leyden  was  not  a  surgeon,  and  it  remained  for 
Mikulicz,  later  in  that  year,  to  present  an  exhaustive  study  of  the 
subject,  and  to  record  a  recovery  after  operation.  It  is  answered 
for  America  by  Van  Hook  who,  in  1891,  records  the  first  success- 
ful operation  in  America.  Too  much  honor  cannot  be  accorded 
to  Prof.  J.  C.  Wilson  for  his  eloquent  appeal  for  surgical  inter- 
vention ;  not  a  surgeon  himself,  this  eminent  practitioner's  argu- 
ments are  all  the  more  forcible,  and  admit  of  no  rebuttal.  The 
contributions  of  Abbe,  of  New  York,  Fitz,  of  Boston,  Finney  and 
Gushing,  of  Baltimore,  Hugh  Taylor,  of  Richmond,  and  espe- 
cially the  classical  treatise  on  "  Surgical  Complications  and  Se- 
quels of  Typhoid  Fever "  by  Keen,  have  placed  the  operation 
upon  a  substantial  foundation,  and  have  attracted  attention  to 
the  work  of  American  surgeons  the  world  over. 

A  recovery  rate  of  one  in  four  warrants  operative  procedure 
in  all  cases  that  are  not  actually  dying.     The   question  of  the 
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time  of  operation  has  excited  an  amusing  discussion  between 
Keen  and  Gushing.  Keen  clearly  shows  by  statistics  that  more 
patients  recover  when  operation  is  done  in  the  second  twelve 
hours.  "  If  the  operation  is  not  done  within  about  twenty-four 
hours  after  the  perforation  there  is  practically  no  hope  "  (Keen). 
It  is  not  to  be  inferred  from  the  statement  or  statistics  of  Keen 
that  he  prefers  the  second  twelve  hours,  but  he  takes  the  broad 
position  that  no  prudent  surgeon  would  operate  in  perforation 
any  more  than  in  any  other  condition  during  profound  shock. 
As  we  have  shown  from  our  symptomatology,  profound  shock  is 
not  necessarily  present,  and  in  such  cases  Dr.  Keen  would  pro- 
ceed with  immediate  operation.  Abbe  advises  sufficient  delay  to 
make  such  preparations  as  are  necessary  for  a  perfectly  technical 
operation.  Finney  himself  says:  "Where  marked  symptoms  of 
shock  and  collapse  were  present  at  the  time  of  operation,  the 
prognosis  was  distinctly  influenced  for  the  worse."  Piatt  advises 
deferring  the  operation  until  after  the  primary  shock. 

The  administration  of  a  general  anesthetic  to  these  patients  in 
profound  shock  oftentimes  breaks  the  last  vital  prop,  as  a  record 
of  incomplete  operations  and  deaths  upon  the  table  will  show. 
Local  anesthesia,  so  strongly  advocated  by  Gushing,  removes  a 
great  danger,  and  justifies  operation  in  a  degree  of  shock  that 
would  contraindicate  a  general  anesthetic.  This  question  re- 
solves itself  into  one  of  simple  common  surgical  judgment  of  the 
ability  of  the  patient  to  undergo  any  operation.  An  unclosed 
perforation  hourly  increases  the  danger;  therefore,  all  things  con- 
sidered, the  sooner  we  resort  to  operation  the  better  for  the 
patient.     Needless  surgery  brings  opprobrium  upon  our  art. 

Owing  to  the  fact  that  80  per  cent,  of  perforations  are  in  the 
last  two  feet  of  the  ileum,  this  should  be  our  objective  point;  it  is 
best  reached  by  a  right  lateral  incision  along  the  border  of  the 
rectus  muscle.  We  should  search  the  ileum  first,  the  cecum  and 
appendix  next,  then  the  sigmoid.  These  operations  should  be 
conducted  with  all  possible  celerity  consistent  with  perfect  tech- 
nic.  Our  purpose  is  to  close  the  perforation,  cleanse  the  peri- 
toneum, and  provide  drainage. 

In  giving  a  post-operative  prognosis  we  must  not  rely  upon  the 
apparent  pathological  finding.  If  the  bacteriological  examina- 
tion of  the  elifusion  shows  streptococcus  infection,  the  case  will 
probably  have  a  fatal  termination. 
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CHRONIC  TUBERCULOSIS  OF  THE  CECUM. 

Definition. — A  tuberculous  infection,  chronic  in  its  course, 
hyperplastic  in  its  pathological  evolution,  and  confined  to  the 
cecum,  ascending  colon  and  cecal  end  of  the  ileum. 

Frequency. — Conrath,  in  1898,  collected  85  cases  operated  upon 
for  this  disease.  To  this  number  Crowder  adds  four.  Five 
of  these  cases  only  were  by  American  operators.  The  subject 
has  received  the  greatest  attention  in  Germany  and  France.  In 
American  literature  there  are  only  two  contributions  worthy  of 
note,  the  excellent  address  of  Senn  on  "  Tuberculosis  of  the  In- 
testinal Canal,"  and  the  classical  article  of  Crowder  upon  "  Cecal 
Tuberculosis." 

Etiology. — Intestinal  tuberculosis  may  be  primary  or  secondary. 
A  primary  infection  is  the  result  of  introduction  of  the  bacillus 
tuberculosis  into  the  body  by  food ;  the  usual  media  of  infection 
are  meats  and  milk.  The  occurrence  of  primary  intestinal  tuber- 
culosis is  denied  by  some  authorities,  and  no  doubt  it  is  of  great 
rarity,  yet  autopsical  investigation  seems  to  have  established  its 
claim  as  an  independent  and  primary  affection. 

Secondary  infection  of  the  intestinal  tract,  on  the  other  hand, 
is  quite  common  and  is  caused  by  swallowing  tuberculous  sputa. 
In  1,000  autopsies  in  adults  dying  of  tuberculosis,  Eisenhardt 
found  that  566  had  secondary  infection  of  the  bowel.  Fenwick 
and  Dodwell,  in  2,000  autopsies,  found  practically  the  same  per- 
centage of  secondary  intestinal  infection. 

In  either  form  diseased  states  of  the  alimentary  canal  are  pre- 
disposing factors.  Chronic  catarrhal  conditions  and  dysenteric 
ulceration  afford  atria  for  infection.  It  is  said  that  gastritis  and 
the  consequent  alterations  in  the  gastric  juice  act  to  predispose. 
It  is  by  no  means  necessary  that  a  lesion  should  exist  for  infec- 
tion to  occur.  The  bacilli,  as  well  as  their  spores,  may  penetrate 
the  normal  intestinal  wall. 

Age:  Children  and  young  adults  are  especially  prone  to  sec- 
ondary intestinal  tuberculosis,  while  primary  infection  with  local- 
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ization  is  more   frequent  between  the  ages  of  twenty-five   and 
forty  years. 

Sex:  Crowder's  statistics  of  84  cases  show  40  males  and  44 
females ;  so  there  is  no  special  susceptibility  of  the  one  sex  over 
the  other. 

P.\Tii0L0GY. — Secondary  manifestations  of  tuberculosis  of  the  in- 
testinal canal  are  usually  widely  disseminated  catarrhal  and  ulcer- 
ative conditions.  The  behavior  of  these  ulcerations  may  lead  ta 
surgical  emergencies,  but  the  pronounced  initial  pathological 
process  not  only  obscures  the  symptoms,  but  frequently  precludes 
intervention.  It  is  especially  with  cecal  tuberculosis  that  we  are 
concerned.  For  anatomic,  physiologic,  and  embryonic  reasons 
unnecessary  to  mention,  the  cecum  is  especially  prone  to  infec- 
tion. Fenwick  and  Dodwell  found  the  cecum  involved  in  85  per 
cent,  of  all  cases  of  intestinal  tuberculosis,  and  from  this  locality 
it  invades  the  ileum  and  the  colon.  Fever's  patches  and  the  soli- 
tary follicles  furnish  suitable  soil ;  the  tubercular  granulations  or 
nodules  springing  up  in  them  are  the  early  changes.  When 
cecal  tuberculosis  develops  the  question  of  its  localization  can 
only  be  determined  by  the  health  and  resistance  of  the  individual. 
If  it  occurs  during  the  active  progress  of  pulmonary  disease,  it 
will  probably  pursue  a  general  and  destructive  course.  But  if  it 
is  secondary  to  a  healed  pulmonary  lesion,  or  if  it  is  primary,  then 
the  infection  is  mild  and  the  pathological  changes  are  of  the 
chronic  hyperplastic  character. 

The  essential  pathological  factor  is  the  bacillus  tuberculosis. 
The  initial  pathological  change  is  in  the  mucosa,  and  the  ulti- 
mate effect  and  characteristic  clinical  feature  is  the  develop- 
ment of  a  tumor.  Usually  the  mucosa  is  the  seat  of  chronic 
ulceration ;  the  ulcer  is  gray  in  color  and  is  set  with  tuber- 
cles. The  mucosa  may  be  only  very  much  thickened  and 
covered  with  papillomatous  masses  of  varying  size.  The 
wall  of  the  bowel  is  thickened,  firm,  and  irregular  in  outline 
from  cicatricial  contractions.  Its  lumen  may  be  dilated  or  con- 
tracted ;  the  narrowing  usually  occurs  at  the  site  of  the  ileocecal 
valve  by  cicatricial  contraction  of  healed  ulcers.  The  enlarged 
and  thickened  cecum  is  due  to  a  hyperplasia  and  not  to  a  com- 
pensatory hypertrophy;  it  is  inelastic  and  rigid  from  tubercular 
infiltration.     The  disease  shows  a  tendency  to  spread  along  the 
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colon  and  not  in  the  ileum.  Fibrous  adhesions  surround  the 
involved  bowel,  uniting  it  to  the  parietes  and  to  adjacent  coils 
of  the  intestines,  enveloping  and  concealing  the  appendix  which 
may;  be  otherwise  uninvolved.  Should  the  ulceration  prove  per- 
forative the  preformed  adhesions  circumscribe  the  resulting  ab- 
scess. A  fecal  fistula  usually  persists  after  the  evacuation  of 
such  an  abscess,  as  the  ulceration  shows  but  little  tendency  to 
heal.  As  the  disease  spreads  by  the  lymphatics  and  not  by  the 
blood,  we  find  first  the  cecal  and  later  the  mesenteric  glands  in- 
volved. 

Symptoms. — The  patient  may  appear  to  be  well-nourished  and 
in  good  health ;  the  majority,  however,  present  the  symp- 
toms of  disturbed  digestion  and  malnutrition  ;  they  are  anemic, 
emaciated,  and  may  have  fever.  They  complain  of  attacks  of 
pain,  colicky  in  character,  occurring  at  irregular  intervals  with- 
out known  cause.  The  attacks  are  aggravated  if  constipation  is 
present.  As  a  rule,  diarrhea  is  more  frequent  than  constipation, 
although  during  the  course  of  the  disease  obstipation  may  occur, 
and  symptoms  of  ileus  develop.  In  this,  as  in  all  forms  of  intes- 
tinal tumors,  diarrhea  alternating  with  constipation  is  a  feature. 
Helena  and  muco-purulent  stools  are  noted  in  some  cases.  Dur- 
ing the  attacks  of  pain,  which  is  usually  referred  to  the  iliac 
region,  the  patient  may  vomit  distressingly,  and  at  such  times 
the  abdominal  muscles  are  rigid.  A  further  examination  will 
reveal  a  nodular  tumor  which  lies  above  the  brim  of  the  pelvis, 
usually  situated  in  the  ileocecal  region.  The  tumor  is  hard, 
frequently  movable,  usually  only  toward  the  middle  line ;  its 
mobility  is  one  of  its  diagnostic  features.  It  does  not  move 
with  respiration,  and  upon  percussion  a  hollow,  impaired  tym- 
panitic note  is  elicited.  If  observed  during  an  attack  of  colic  the 
tumor  perceptibly  enlarges  in  size  and  becomes  distinct  in  out- 
line. If  the  colon  is  inflated  with  gas  or  water  the  tumor  be- 
comes more  visible  and  palpable.  Upon  auscultation  we  may 
hear  gurgling  or  sizzing  sounds. 

Differential  Diagnosis. —  Appendicitis:  The  presence  of  a 
tumor  in  the  right  iliac  region  at  once  suggests  appendicitis. 
The  general  condition  of  the  patient  and  the  long  duration  of  the 
symptoms  are  opposed  to  this.  The  persistency  of  the  tumor, 
its  variations  in  size  from  time  to  time,  its  mobility,  its  tym- 
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panitic  note,  and  its  response  to  inflation,  with  the  absence  of 
septic  temperature  and  pulse,  should  make  the  diagnosis  from 
appendicitis  clear. 

Carcinoma  of  the  cecum  presents  symptoms  so  identical  in 
nature  that  it  is  impossible  to  differentiate  the  two,  and  even 
after  removal  the  specimen  has  often  been  regarded  as  malig- 
nant until  subjected  to  microscopical  examination. 

Prognosis. — The  tendency  of  this  form  of  tuberculosis  is  to  re- 
main localized  for  an  indefinite  time.  The  complications  of  sup- 
puration, intestinal  obstruction,  diarrhea,  and  hemorrhage  are 
causes  of  fatal  termination.  At  any  time  in  the  progress  of  the 
case  infection  may  occur. 

Magill  records  24  resections  of  the  ileocecal  coil  for  tubercu- 
losis, with  only  4  deaths,  a  mortality  of  16.66  per  cent. 

Surgical  Indications. — Chronic  tuberculous  inflammation  of  the 
cecum  should  in  all  cases  be  treated  by  resection  of  the  cecum 
with  removal  of  involved  glands,  provided  the  patient's  strength 
will  permit.  The  continuity  of  the  intestine  is  established  prefer- 
ably by  suture,  or  by  lateral  anastomosis  with  absorbable  bone- 
plates,  or  by  a  terminal  or  lateral  implantation  of  the  ileum  into 
the  colon,  best  effected  with  the  Murphy  button. 
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APPENDICITIS. 

Definition. — An  infective  inflammation  of  the  appendix  vermi- 
formis  ceci. 

Frequency. — Appendicitis  is  the  most  frequent  of  all  intra-abdom- 
inal surgical  diseases. 

Etiology. — Appendiceal  inflammation  is  essentially  dependent 
upon  bacterial  invasion  for  its  production,  yet  there  are  certain 
conditions,  anatomical,  pathological,  and  mechanical,  acting  di- 
rectly or  remotely  as  contributory  factors,  and  these  we  may 
regard  in  the  light  of  predisposing  causes,  creating  a  suscepti- 
bility, a  locus  minoris  resistenticB  open  to  the  assault  of  micro- 
organisms. 

I.  Predisposing  Causes:  It  must  be  borne  in  mind  that  the 
vermiform  appendix  is  a  vestigial  organ  undergoing  an  evolu- 
tionary and  a  retrograde  metamorphosis,  and  it  is  recognized  that 
structures  of  this  character  are  especially  liable  to  inflammation. 

The  next  most  important  anatomical  characteristic  is  the  pau- 
city of  the  blood-supply.  The  appendicular  artery,  a  branch  of 
the  ileocolic,  lies  between  the  folds  of  the  meso-appendix  along 
its  free  border,  and  from  this  single  artery  the  distal  four-fifths 
of  the  appendix  in  the  male  receives  its  nourishment.  The  ap- 
pendiculo-ovarian  ligament  of  Clado  is  an  inconstant  anatomical 
structure,  and  does  not  always  contain  an  artery.  Interference 
with  the  circulation  is  very  likely  to  occur,  as  we  shall  show  later, 
and  is  one  of  the  chief  causes  of  appendicitis. 

The  appendix  is  an  organ  of  variable  lengfth,  from  one  to  nine 
inches,  and  is  provided  with  a  mesentery  which,  as  a  rule,  ex- 
tends along  its  full  length.  The  appendix,  attached  to  the  caput 
ceci,  may  be  straight  or  kinked  upon  itself;  and  it  occupies  vari- 
able positions  with  relation  to  the  cecum.  Its  usual  position, 
under  the  inner  or  outer  border  of  the  cecum,  renders  it  suscep- 
tible to  pressure  not  only  from  the  contents  of  the  cecum,  but 
from  many  conditions,  physiological  or  pathological,  that  increase 
intra-abdominal  pressure.  Instances  of  this  are  found  in  the 
i6  24J 
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frequency  of  the  occurrence  of  appendicitis  during  pregnancy ; 
Gerster  reports  three  such  cases.  I  have  found  appendicitis  in 
more  than  one  instance  associated  with  fibroid  tumor  of  the 
uterus.  Oftentimes  the  appendix  rests  upon  the  psoas  muscle, 
and  this  renders  it  liable  to  direct  violence.  More  important 
than  pressure,  is  the  effect  of  torsion  upon  the  circulation.  When 
the  mesentery  is  long  the  appendix  may  lie  straight  from  the 
caput  ceci  in  any  of  the  positions  of  the  compass.  It  is  frequently 
found,  however,  especially  when  its  mesentery  is  short,  curled 
and  contorted  upon  itself.  In  one  instance  I  found  volvulus  of 
an  unusually  long  appendix  obstructing  its  lumen  and  strangfu- 
lating  its  circulation.  Appendices  that  occupy  a  northernly  posi- 
tion drain  better  than  those  that  hang  downward  and  into  the 
true  pelvis. 

More  important  than  the  position,  however,  is  the  diameter  of 
the  lumen  of  the  appendix,  and  the  size  of  the  ceco-appendiceal 
communication.  Treves  states  that  the  lumen  is  often  found 
obliterated.  Other  observers,  Mr.  Lockwood  especially,  enter- 
tain very  different  views.  Occlusion  of  the  lumen  of  the  appen- 
dix is  pathological.  Distal  occlusion  may  be  from  senile  retro- 
gression. Narrowing  of  the  proximal  end  favors  fecal  stagna- 
tion. Fluid  feces  may  normally  circulate  in  the  appendix,  and 
the  so-called  valve  of  Gerlach,  merely  a  crescentic  fold  of 
mucous  membrane,  is  not  competent  to  prevent  this.  It  is  the 
obstruction  to  the  egress  of  the  contents  of  the  appendix  rather 
than  the  entrance  which  excites  pathological  results. 

The  structure  of  the  appendix  in  a  general  way  is  similar  to 
that  of  the  large  intestine,  with  its  peritoneal  envelope,  thin  cir- 
cular, and  thick  longitudinal  muscular  fibers.  There  is  relatively 
a  thick  layer  of  connective  tissue  with  arterial  openings  and  lym- 
phatic depressions.  The  mucous  coat,  lined  with  cylindrical 
epithelium,  contains  tubular  glands  and  closed  follicles.  The 
most  striking  histological  feature  of  the  appendix  is  its  richness 
in  lymphoid  elements.  \\^atney,  Ransohoff,  and  Bland  Sutton 
have  all  called  attention  to  the  similarity  of  this  structure  to  the 
tonsil,  and  show  that  both  are  easily  susceptible  to  inflammation 
in  early  life :  and  like  the  tonsil,  the  lymphoid  elements  of  the 
appendix  undergo  evolutionary  and  retrograde  metamorphosis. 
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The  lymphatics  of  the  appendix  pass  into  the  lymphatic  appen- 
dicular ganglion,  which  lies  in  the  angle  formed  by  the  appendix 
and  cecum.  Clado  has  demonstrated  lymphatic  channels  in  the 
appendiculo-ovarian  ligament.  This  arrangement  explains  the 
extension  of  infection. 

Viewing  the  appendix  as  a  whole,  we  find  a  firm,  unyielding 
peritoneal  encasement,  embracing  structures  composed  largely  of 
soft  embryonal  elements,  so  that  with  infection  and  inflammation 
of  these  inner  structures  we  have  added  compression  and  tension, 
thus  partially  explaining  the  gangrenous  tendency  of  appendi- 
citis. 

Age:  The  frequency  of  appendicitis  in  the  adolescent  has  im- 
pressed the  general  physician  that  it  is  confined  to  that  period  of 
life.  Admittedly  it  is  more  frequent  between  the  ages  of  ten  and 
thirty  years,  that  period  in  which  the  lymphoid  structure  is  most 
abundant  and  active.  What  etiological  bearing  age  may  have 
beyond  this  is  doubtful,  but  certainly  in  the  young  the  tissues 
have  less  resistance,  and  there  is  marked  tendency  for  the  inflam- 
mation to  become  perforative  or  gangrenous. 

Sex:  Fitz,  Fowler,  and  others  give  the  relative  frequency  in 
sex  as  four  males  to  one  female.  Price,  Edebohls,  and  others 
contend  that  there  is  no  such  great  disparity  in  the  sexes.  The 
appendix  in  the  female  may  have  a  better  blood-supply  through 
a  branch  of  the  ovarian  artery  when  the  ligament  of  Clado  is 
present,  and  on  this  account  may  enjoy  greater  resisting  power. 
It  appears  to  me  that  there  are  better  reasons  why  it  is  not  quite 
so  frequent  in  females :  appendicitis  is  often  mistaken  for  ovarian 
or  tubal  trouble ;  females  lead,  as  a  rule,  a  more  regular,  cautious 
life,  and  they  are  not  so  exposed  to  traumatism. 

Digestive  Disorders :  Concerning  the  condition  of  the  diges- 
tive system  as  a  predisposing  cause,  the  contradictory  and  rather 
vague  statements  of  authors  leave  the  question  undetermined. 
The  bowels  may  be  normal,  constipated,  or  there  may  be  diar- 
rhea. I  can  only  state  that  my  observation  has  been  that  imme- 
diately preceding  an  acute  attack  there  is  no  intestinal  distur- 
bance that  we  can  look  upon  as  etiological.  The  digestive  dis- 
turbance usually  assigned  as  causal  is,  in  fact,  the  result  of 
already  existing  appendicitis. 
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Constitutional  Conditions:  In  many  instances  local  causes  are 
wanting  and  we  must  look  for  constitutional  agencies.  The 
occurrence  of  appendicitis  in  rheumatics,  and  in  patients  of  a 
uric  acid  diathesis,  and  its  frequency  during  epidemics  of  influ- 
enza, have  been  remarked  upon.  That  these  constitutional  mala- 
dies, rheumatism  for  instance,  may  permanently  injure  lymphoid 
tissues  and  cause  obliterating  endarteritis  is  well  known,  and 
thus  far  only  can  they  have  any  causative  influence. 

Movable  Kidney :  Since  our  attention  was  called  to  the  asso- 
ciation of  appendicitis  with  movable  kidney  by  Beck,  and  Ede- 
bohls,  I  am  convinced  that  they  are  correct,  and  that  this  deserves 
consideration  as  an  etiological  factor. 

Foreign  Bodies :  Dieulafoy  is  responsible  for  the  original  state- 
ment that  appendicitis  is  invariably  caused  by  a  calculus,  or  by 
some  accumulation  of  fecal  or  foreign  matter.  This  modern  en- 
dorsement has  firmly  fixed  an  ancient  but  erroneous  idea  in  the 
minds  of  the  profession,  and  it  seems  difficult  to  eradicate  it. 
Ever}'  abdominal  surgeon  is  cognizant  of  the  fact  that  semi-solid 
or  inspissated  feces  is  found  in  the  appendix,  the  organ  present- 
ing neither  pathological  change  nor  symptoms.  It  is  true  that 
the  appendix  has  not  the  inherent  power  of  expelling  its  con- 
tents, as  compared  with  the  rest  of  the  alimentary  canal,  yet  I 
believe  that  Kelynack  is  correct  when  he  says  that  there  is,  as  it 
were,  an  appendicular  passage  of  feces.  The  accidents  of  size, 
position,  pressure,  etc.,  further  tend  to  retard  the  passage  of  feces. 
Under  these  conditions  the  retained  fecal  matter  loses  its  watery 
elements  by  absorption,  and  becomes  a  hardened  mass;  and  as 
such,  as  we  shall  show  later  on,  it  may  prove  harmful. 

True  foreign  bodies  are  found  in  only  7  per  cent,  to  12  per 
cent,  of  cases.  In  my  own  work,  which  has  been  rather  exten- 
sive, I  have  only  once  found  a  true  foreign  body ;  this  was  deter- 
mined by  most  careful  analysis  to  be  a  gall-stone.  The  various 
seeds,  pips,  etc.,  so  frequently  described  in  literature  as  found  and 
assignedly  causing  the  appendicitis,  are  really  fecal  masses,  or 
true  appendicular  calculi,  moulded  into  these  familiar  shapes  by 
the  peristaltic  action  of  the  appendi.x  in  its  effort  to  expel  them. 
Many  bodies  found  in  the  appendix  are  neither  fecal  masses  nor 
foreign  bodies  swallowed,  but  they  are  really  appendicular  prod- 
ucts.    The  idea  of  Talamon,  that  they  were  formed  in  the  cecum 
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and  dropped  into  the  appendix,  has  long  since  been  abandoned. 
Analysis  of  these  bodies  shows  that  they  contain  but  little  feces ; 
they  consist  chiefly  of  the  insoluble  salts  precipitated  from  mu- 
cus, showing  calcium  and  magnesium  compounds  enmassed  in 
mucus.  These  calculi  grow  by  the  deposit  of  mucus,  and  hence 
often  appear  laminated.  A  most  significant  point  is  that  they 
occur  between  the  ages  of  twenty  and  thirty  years  most  fre- 
quently, a  period  in  which  the  lymphoid  structure  of  the  appendix 
is  most  abundant  and  physiologically  active.  It  is  a  well-known 
fact  that  microorganisms  play  an  important  part  in  the  produc- 
tion of  gall-stones ;  the  idea  is  advanced  from  analogous  reason- 
ing rather  than  from  any  positive  bacteriological  examination, 
that  appendicular  calculi  are  the  effects  of  mild  infection  rather 
than  the  cause  of  inflammation. 

Foreign  bodies  in  the  appendix,  of  whatever  nature,  excite 
trouble  mechanically  in  one  of  several  ways :  the  appendix  re- 
sents their  presence,  and  an  extra  effort  is  made  to  expel  them — 
this  is  expressed  as  appendicular  colic ;  the  impaction  of  the  for- 
eign body  abrades  the  mucous  membrane  and  creates  an  atrium 
for  additional  infection ;  by  its  presence  it  may  obstruct  the  cir- 
culation, giving  rise  to  local  or  general  necrosis.  And  if  the 
theory  is  correct  that  the  foreign  body  is  oftentimes  the  product 
of  preexisting  inflammation,  we  have  already  a  crippled  organ 
which  is  susceptible  to  infection.  The  frequency  of  these  con- 
cretions varies  from  40  per  cent,  to  80  per  cent. ;  Murphy  found 
them  in  38  out  of  40  cases ;  they  have  been  quite  the  rule  in  my 
experience.  However,  that  they  are  not  an  essential  factor  in 
appendicitis  is  shown  by  the  fact  that  we  have  all  varieties  of 
the  disease  occurring  in  their  absence. 

Traumatism:  It  is  becoming  more  generally  recognized  that 
traumatism,  exerted  in  various  ways,  plays  an  important  role  in 
the  production  of  appendicitis.  Small  has  recently  reported  13 
cases  which  he  believed  were  traumatic  in  origin.  It  may  follow 
upon  a  blow  upon  or  contusion  of  the  abdomen.  Heavy  burdens 
pressing  forcibly  against  the  abdomen  may  induce  it.  Straining, 
especially  with  the  arms  extended  above  the  head,  is  cited  as  a 
cause.  Foreign  bodies  within  the  appendix,  as  we  have  shown, 
may  cause  traumatism.  Resting  as  the  appendix  sometimes  does 
upon  the  right  psoas  muscle,  Byron  Robinson  believes  that  the 
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muscular  contraction  may  injure  the  appendix,  and  in  proof  of 
this  he  cites  the  frequency  of  appendicitis  in  athletic  men  and 
boys. 

All  the  above  conditions  enumerated  we  must  regard  in  the 
light  of  predisposing  causes ;  oftentimes  they  exist  individually 
and  collectively  without  producing  appendiceal  inflammation. 
Some  other  factor,  then,  is  necessary  for  its  production,  and  that 
is  found  in  the  infective  microorganisms  which  we  regard  as  the 
essential  cause. 

2.  Essential  Cause:  It  is  established  beyond  cavil  that  the 
bacillus  coli  communis  normally  inhabits  the  intestinal  canal  after 
birth,  and  that  it  is  not  found  in  other  abdominal  viscera  with- 
out an  associate  lesion  of  the  intestine.  It  is  clearly  shown  by 
Welch  and  others  that  this  lesion  is  not  necessarily  gross ;  any 
condition  which  impairs  the  circulation  will  permit  the  passage 
of  these  germs  through  the  wall  of  the  intestine.  The  frequent 
occurrence  of  the  bacillus  coli  communis  in  pure  culture  in  cases 
of  exudative  appendicitis  has  been  repeatedly  recognized.  Bac- 
teriological studies  of  appendicitis  are  frequently  made.  Fowler, 
Welch,  Robb,  Clado,  Hodenpyl,  and  Beck  were  the  first  to  estab- 
lish clearly  the  etiological  role  played  by  microorganisms,  and 
now  it  is  no  longer  denied  that  appendicitis  is  an  infective  proc- 
ess. Whether  it  is  a  simple  or  a  mixed  infection  is  not  thor- 
oughly established,  but  all  observations  point  to  the  ubiquitous 
bacterium  coli  commune  as  the  predominating  etiological  factor. 
The  streptococcus  lanceolatus,  the  bacillus  pyogenes  fetidus,  and 
the  staphylococcus  are  found  either  in  pure  or  mixed  culture. 
Hodenpyl  found  the  bacillus  coli  communis  in  34  out  of  35  cases 
of  exudative  appendicitis,  and  in  31  of  these  it  was  found  unasso- 
ciated  with  any  other  germ.  The  pathogenic  power  of  the  bacil- 
lus coli  communis  is  shown  by  its  occurrence  in  lesions  unasso- 
ciated  with  any  other  germ,  and  by  the  effects  of  its  inoculation 
into  animals  in  pure  culture.  These  points  have  been  affirma- 
tively settled.  Many  authorities  believe  that  appendicitis  is  a 
mixed  infection ;  Welch  maintains  that  it  is  due  to  the  combined 
influence  of  the  bacterium  coli  and  streptococcus,  and  that  the 
failure  to  discover  the  streptococcus  does  not  necessarily  prove 
its  absence. 
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Specific  forms  of  appendicitis  are  occasionally  met  with,  at- 
tributable to  their  special  microorganisms ;  thus  we  have  the 
bacillus  typhosus,  the  bacillus  tuberculosis,  the  actinomyces 
probably. 

A  summation  of  our  knowledge  as  to  the  etiological  factors  of 
appendicitis  leads  us  to  think  that  there  are  predisposing  causes, 
which  create  in  the  appendix  a  condition  of  susceptibility  to  in- 
flammation, especially  favorable  because  of  the  histological  struc- 
ture of  that  organ.  The  one  needed  fact  for  the  establishment 
of  this  inflammation,  from  its  mildest  to  its  most  destructive 
type,  is  supplied  in  the  essential  cause,  the  infecting  germ. 

P.'^THOLOGY. — When  infection  of  the  appendix  occurs  a  patholog- 
ical process  is  initiated  which  varies  with  the  virulence  of  the 
infecting  microorganism,  the  combative  power  of  the  phagocytes, 
the  resistance  of  the  patient,  and  the  accidents  of  the  several  pre-' 
disposing  causes.  The  pathological  evolution  of  appendicitis  is 
one  of  degree  and  stages  merely,  and  not  of  kind.  All  classifica- 
tions of  appendicitis,  upon  whatever  basis  made,  are  open  to 
objections ;  it  appears  to  me  that  the  following  pathological  varie- 
ties admit  of  broader  clinical  adaptation  than  any  I  have  found ; 
and  it  is  based  upon  personal  observation  in  many  operations. 

Varieties:       I.  Non-suppurative  Appendicitis: 
(i)   Endo-appendicitis. 
(2)   Interstitial  appendicitis. 

(a)  Hyperplastic. 

(b)  Obliterative. 
II.  Suppurative  Appendicitis: 

(i)   Intratubular. 

(2)  Intramural. 

(3)  Peri-appendicular. 

III.  Perforative  Appendicitis. 

IV.  Gangrenous  Appendicitis. 

I.  Non-suppurative  Appendicitis:  The  types  of  non-suppura- 
tive appendicitis  below  presented  necessarily  imply  predisposing 
conditions  of  moderate  influence,  and  infection  of  mild  activity. 
This  constitutes  what  is  regarded  by  some  as  the  class  suitable 
for  medical  treatment ;  but,  as  we  hope  to  show,  all  these  varie- 
ties create  a  susceptible  pathological  state  predisposing  to  recur- 
rent symptoms,  and  are  essentially  dangerous  in  their  ultimate 
eflfects. 
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I.  Endo-Appendicitis :  This  term  is  chosen  as  preferable  to 
catarrhal  appendicitis,  which  suggests  an  inflammation  limited  to 
the  mucous  surface  alone ;  in  endo-appendicitis  there  is  an  in- 
flammation of  the  mucous  membrane  and  the  lymphoid  struc- 
tures— the  soft,  distensible  inner  tube  of  the  appendix.  To  one 
at  all  familiar  with  the  histology  of  the  appendix,  it  is  incon- 
ceivable that  the  epithelial  lining  alone  can  be  involved.  In  re- 
sponse to  the  infecting  microorganism  there  is  excited  a  hyper- 
emia and  a  hypersecretion,  as  is  manifest  by  the  angry  red  color 
and  the  abundant  secretion  of  mucus.  The  infection  may  be 
confined  to  a  small  area,  or  it  may  be  general  throughout  the 
appendicular  lining.  There  is  swelling  and  engorgement  of  the 
soft  elements  involved,  creating  tension  and  compression  by  the 
ensheathing  outer  wall.  To  the  unaided  eye  the  changes  appear 
insignificant.  Microscopically  the  exudate  into  the  lumen  is 
shown  to  consist  of  mucus,  epithelium,  and  crystalline  bodies,  all 
filled  with  bacteria.  The  submucous  vessels  are  engorged  and 
the  submucosa  is  infiltrated  with  serum  and  leucocytes.  The 
effect  of  this  inflammation  is  to  create  spasmodic  contraction  of 
the  muscular  coat,  as  symptomatically  expressed  in  colic.  Fur- 
thermore, there  is  occlusion  of  the  lumen  of  the  tube,  with  reten- 
tion of  the  now  greatly  increased  secretion.  If  the  infecting 
agent  is  mild,  the  phagocytosis  is  eflfective ;  if  the  physical  con- 
ditions permit  the  appendix  to  disgorge  its  contents,  then  the 
process  may  be  arrested  here,  and  the  inflammation  will  subside. 

The  results  of  such  an  attack  are  grossly  shown  as  strictures 
in  the  appendix  at  the  points  of  flexion.  There  may  be  one  or 
more  of  these — the  usual  site  is  near  the  base  or  proximal  end. 
These  strictures  simply  show  that  there  has  been  a  superficial 
ulceration,  which,  healing,  has  undergone  cicatricial  contraction. 

Narrowing  of  the  lumen  is  a  fairly  constant  sequel  of  endo- 
appendicitis,  the  effect  of  which  is  to  favor  retention  of  mucus 
and  feces,  and  ultimately  to  lead  to  the  formation  of  concretions. 
Microscopical  inspection  of  a  specimen  of  endo-appendicitis 
should  convince  even  the  most  skeptical  that  an  appendix  so 
involved  cannot  but  remain  an  injured  structure,  susceptible  to 
renewed  infection  upon  the  slightest  provocation,  or  else  con- 
tinue to  sufter  from  the  ill  effects  of  chronic  or  latent  inflamma- 
tion.    This  statement  does  not  imply  that  one  or  two  attacks  of 
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endo-appendicitis  may  not  entirely  subside,  and  the  patient  re- 
main symptomatically  well  ever  afterwards.  It  is  rather  my 
purpose  to  show  that  the  pathological  effects  caused  by  a  mild 
attack  create  new  predisposing  causes,  and  render  the  organ 
especially  vulnerable. 

If  the  inhibiting  conditions  above  mentioned  are  not  sufficient 
to  overcome  the  infection,  the  germs  penetrate  the  submucosa 
through  the  channels  of  the  lymphatics,  and  now,  as  Beck  says, 
the  breach  being  shot,  there  is  no  further  halt  to  the  progress  of 
the  infection  until  structures  of  greater  resistance  are  encoun- 
tered. 

2.  Interstitial  Appendicitis:  This  is  by  some  denominated 
parietal  appendicitis.  This  variety  is  restricted  to  appendiceal 
inflammation  of  a  non-suppurative  type  which  involves  the  entire 
thickness  of  the  wall  of  the  appendix.  This  inflammation, 
chronic  in  its  course,  hyperplastic  or  obliterative  in  its  patholog- 
ical effect,  and  remittent  in  its  symptomatic  expression,  neces- 
sarily implies  mild  infection  with  marked  resistance.  The  in- 
fecting atrium  in  the  mucosa  permits  the  entrance  of  microorgan- 
isms. They  perhaps  rapidly  invade  the  mucosa  and  lymphoid 
structures,  giving  rise  to  symptoms  of  acute  endo-appendicitis. 
The  acuteness  of  the  attack  subsides,  but  the  infection,  now  less 
virulent,  continues.  The  microorganisms,  traveling  by  the  lym- 
phatics especially  through  the  mucosa,  permeate  the  open  spaces 
of  the  muscularis,  reach  the  serosa,  and  may  be  arrested  here ; 
but  usually  a  reinforcement  of  leucocytes,  which  the  surrounding 
peritoneum  abundantly  supplies,  is  required  to  limit  the  progress 
of  the  infection. 

There  are  two  distinct  forms  of  interstitial  appendicitis:  (a) 
hyperplastic,  (b)  obliterative. 

(a)  Hyperplastic:  In  the  hyperplastic  form  the  organ  appears  en- 
larged and  thickened,  and  the  meso-appendix  participates  in  this 
general  hypertrophy.  The  lumen  of  the  appendix  is  usually 
dilated,  either  uniformly  or  cystically,  between  points  of  constric- 
tion. It  contains  mucus,  perhaps  mucopus,  and  not  infrequently 
a  concretion.  One  or  more  ulcerative  areas  appear  upon  the 
surface  of  the  mucous  membrane ;  or  it  is  smooth  and  glazed, 
the  epithelium  being  displaced  by  embryonal  tissue.  The  glan- 
dular structure,  lymphoid  structure,  and  muscular  wall  are  sue- 
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culent  and  edematous,  if  the  process  is  comparatively  active ;  or 
their  true  nature  is  destroyed  by  celkilar  infiltration  and  cica- 
tricial changes.  This  makes  the  appendix  rigid.  The  serosa  is 
dulled  and  thickened,  and  plastic  peritonitis  has  resulted  in  ac- 
quired adhesions,  binding  the  organ  in  a  fixed  position.  Occa- 
sionally the  enlarged  and  rigid  appendix  stands  apart,  untram- 
meled  by  adhesions.  The  essential  features  in  the  pathological 
process  are  the  alteration  in  the  lumen  of  the  appendix,  occlu- 
sion of  its  cecal  communication,  destruction  of  its  peristaltic 
power,  and  the  gradual  conversion  of  the  appendix  into  cicatri- 
cial tissue  poorly  vascularized.  If  perchance  such  an  appendix 
still  retains  a  communication  with  the  cecum,  additional  infection 
is  constantly  supplied  from  that  channel.  Incarcerated  concre- 
tions are  constant  sources  of  mechanical  irritation. 

The  pathological  findings  explain  the  recurrent  or  relapsing 
attacks  that  these  patients  have.  In  the  early  stages  of  this  dis- 
ease, before  there  is  entire  destruction  of  the  muscular  power  of 
the  appendix,  efforts  to  expel  the  mucus  or  the  concretion  explain 
the  attacks  of  colic ;  and  the  persistent  soreness  with  exacerba- 
tions is  easily  accounted  for  by  the  associate  localized  peritonitis. 

(b)  Obliteratkr:  In  March,  1894,  Senn,  with  his  usual  thorough- 
ness, described  this  pathological  change  in  the  appendix,  and 
gave  a  symptomatology  which  he  considers  diagnostic.  The 
preceding  year,  however,  Ribbert  contributed  a  study  upon  the  same 
pathological  subject.  Various  authors  who  have  described  appendi- 
citis obliterans  show  confusion  as  to  the  true  pathological  find- 
ings. Ribbert  emphasizes  the  obliteration  of  the  canal,  with 
changes  in  the  mucous  and  lymphoid  structures.  Senn  seems 
not  to  have  met  with  a  case  in  which  the  entire  appendiceal 
structure  revealed  obliterative  changes.  I  find  numerous  cases 
reported  in  which  the  lumen  was  closed  and  the  walls  hyper- 
trophied.  I  conceive  appendicitis  obliterans  to  be  an  inflamma- 
tory retrograde  change,  increasing  in  frequency  with  advanc- 
ing age,  resulting  in  partial  or  complete  conversion  into  connec- 
tive tissue  of  all  the  structures  composing  the  appendix,  with 
partial  or  complete  closure  of  its  lumen.  Bierhoff,  Fitz,  and 
Senn  attribute  it  to  former  inflammation,  while  Ribbert  regards 
it  as  a  process  of  involution  or  retrogression  of  the  organ.     W'e 
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must  say  that  the  inflammatory  theory  is  more  in  accord  with 
our  ideas.     It  may  follow  the  hyperplastic  form. 

The  obliterated  appendix  to  the  unaided  eye  may  appear  as  a 
slender  cord  of  the  usual  length  of  the  appendix,  found  imbedded 
in  adhesions ;  or  it  may  appear  as  a  bud  from  the  cecum. 
Small  sacculations  are  sometimes  found,  usually  at  the  distal  end; 
mucous  inclusions,  generally;  Ribbert  found  concretions  in  10 
per  cent,  of  the  cases.  Microscopically  we  find  the  disappear- 
ance of  the  mucous  and  lymphoid  structures  of  the  appendix ;  if 
the  process  is  arrested  at  this  stage  the  appendix  retains  its  usual 
length  and  appears  as  a  tense  cord.  When  the  inflammation 
invades  the  submucous  and  muscular  layers,  converting  them 
into  granulation-tissue,  which  subsequently  cicatrizes,  the  appen- 
dix is  shortened  and  indurated.  It  is  in  this  latter  type  that  we 
find  plastic  peritonitis. 

II.  Suppurative  Appendicitis:  Pus-formation  is  to  be  antici- 
pated as  the  natural  consequence  of  acute  infection  of  the  appen- 
dix. That  the  inflammation  may  terminate  short  of  this,  the 
varieties  described  show  (vide  supra).  With  the  infliction  of  a 
traumatism,  that  is,  the  creation  of  an  infective  atrium,  the  con- 
ditions are  all  so  favorable  for  the  extension  of  the  inflammation 
that  nothing  is  required  for  the  formation  of  pus  but  pyogenic 
microorganisms  of  sufficient  potency.  An  infection  of  suffi- 
cient intensity  to  produce  pus  in  any  part  of  the  appendix  will 
be  attended  by  an  inflammation  of  greater  or  less  degree  through- 
out the  entire  organ  and  its  meso-appendix,  although  the  actual 
pus-formation  may  be  restricted  to  a  limited  area,  which  corre- 
sponds usually  to  the  site  of  the  infection.  The  duration  and 
intensity  of  the  attack  define  the  limits  of  the  suppuration.  Re- 
membering that  all  forms  of  appendicitis  originate  primarily  in 
the  mucous  membrane,  clinically  we  cannot  say  to  what  extent 
the  suppuration  has  progressed,  but  we  find  the  following  patho- 
logical varieties. 

I.  Intratubular  Suppuration:  A  virulent  infection  of  the  mu- 
cous and  lymphoid  layers  of  the  appendix  results  in  great  edema 
of  the  soft  structures,  and  in  closure  of  the  proximal  end ;  and  cel- 
lular destruction  by  the  toxines,  assisted  by  the  constriction  of 
the  outer  layers,  is  very  likely  to  occur.  In  such  instances  the 
process  is  usually  acute  and  is  not  arrested ;  but  occasionally  the 
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local  resistance  is  great  and  the  infection  is  exhausted.  We  then 
have  within  the  lumen  of  the  tube  a  collection  of  pus  limited  by 
the  infiltrated  and  condensed  outer  walls ;  and  occasionalh'  there 
are  found  minute  abscesses  in  the  lymphoid  tissue,  which  open 
into  the  lumen  and  further  add  to  its  purulent  contents.  The 
limited  secretion  and  the  liquefying  organic  elements  increase 
this  accumulation,  so  that  the  appendix  may  be  greatly  distended 
with  pus.  Such  an  appendicitis  may  pursue  a  somewhat  chronic 
course,  but  at  all  times  presents  local  symptoms.  The  peritoneal 
coat  is  usually  involved,  as  is  shown  by  adhesions.  This  is  not 
always  so ;  I  have  seen  an  ounce  of  pus  in  the  appendix  without 
involvement  of  the  serosa.  I  know  that  we  can  have  appendici- 
tis without  peritonitis,  Mr.  Treves  to  the  contrary  notwithstand- 
ing. Such  intratubular  collections  of  pus  may  occupy  the  entire 
lumen,  or  may  be  sacculated  at  the  distal  end.  Such  a  limitation 
to  the  pus-formation  as  the  above  is  unusual. 

2.  Intramural  Suppuration:  The  infection  once  admitted  to 
the  lymph-channels  penetrates  the  submucosa  and  muscularis, 
finds  its  way  between  the  planes  of  tissues  composing  the  appen- 
dicular wall,  reaches  the  peritoneal  coat,  and  there,  perchance, 
peritoneal  phagocytosis  may  arrest  it.  Dense  adhesions  are 
formed,  circumscribing  and  enwrapping  the  appendix.  Visceral 
and  parietal  attachments  supply  additional  circulation  to  antag- 
onize the  destructive  tendency,  and  thus  for  a  time  the  infection 
is  held  in  check,  too  late,  however,  to  have  prevented  the  forma- 
tion of  pus  within  the  lumen  and  in  the  wall  of  the  appendix. 
Such  an  intramural  suppuration  is  usually  diffuse ;  occasionally, 
however,  one  or  more  mural  abscesses  are  formed.  Such  a  pause 
in  the  progress  of  the  suppuration  can  be  only  for  a  time.  Ulcer- 
ation and  perforation  into  the  peritoneal  cavity,  or  gangrene, 
may  at  any  moment  supervene. 

3.  Peri-appendicular  Suppuration:  More  frequently,  however, 
such  a  general  inflammation  of  the  appendix  overcomes  the  peri- 
toneal resistance,  and  without  any  perceptible  opening  the  sup- 
purative process  extends  to  the  peritoneum  ;  usually  this  is  ac- 
complished in  such  a  gradual  way  that  nature  has  time  to  throw 
around  the  advancing  suppuration  protecting  adhesions.  The 
limiting  wall  is  composed  of  agglutinated  intestines,  adherent 
omentum,  and  anterior  or  posterior  parietes  according  to  the  site 
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of  the  appendix.  The  location  of  the  appendix  influences  greatly 
the  possibilities  of  circumscribing  adhesions.  When  once  peri- 
appendicular suppuration  is  established,  I  cannot  believe  that 
resolution  and  absorption  of  the  pus  is  ever  accomplished. 
Sometimes  gradually,  sometimes  rapidly,  pus-elaboration  goes 
on.  The  accumulation  may  be  relieved  by  the  accidents  of  per- 
foration into  some  one  of  the  hollow  viscera  with  a  partial  dis- 
charge of  the  pus,  or  it  may  burrow  and  open  externally.  In 
either  event  a  reoccurrence  of  the  condition  is  to  be  expected. 
A  frequent  and  much  more  common  termination  of  these  peri- 
appendicular abscesses  is  general  peritoneal  infection  by  pro- 
gressive invasion  or  by  leakage. 

The  tumor  found  in  suppurative  appendicitis  does  not  indicate 
the  amount  of  pus  formed.  The  elements  composing  the  tumor 
are  the  thickened  wall  of  the  appendix  itself,  the  contents  of  the 
lumen,  the  thickened  meso-appendix,  the  fibrinous  exudates,  the 
enmassed  intestines,  the  adherent  omentum,  and  finally  the  en- 
closed pus.  And  while  we  have  attempted  to  show  that  three 
varieties  of  non-perforative  suppurative  appendicitis  are  found 
separately,  it  is  most  usual  to  find  the  three  in  one. 

III.  Perforative  Appendicitis:  This  form  is  the  result  of  ulcer- 
ation confined  to  a  limited  area  of  the  appendix,  penetrating  the 
entire  thickness  of  the  wall,  and  establishing  a  fistulous  com- 
munication between  the  lumen  of  the  appendix  and  the  peri- 
toneal cavity.  Perforation  may  occur  in  the  first  attack  of 
appendicitis,  but  this  is  exceptional.  The  pathological  findings 
in  perforative  appendicitis  indicate  the  existence  of  previous  dis- 
ease. A  stricture  is  usually  found  above  the  perforation,  too 
well-organized  to  be  of  recent  development.  Concretions,  which 
we  have  shown  in  the  etiology  to  be  effects  rather  than  causes  of 
appendicitis,  are  frequently  found  at  the  site  of  perforation  or 
above  it.  The  essential  factors  of  the  ulceration  leading  to  per- 
foration are,  of  course,  the  microorganisms  and  their  toxines,  but 
mechanical  conditions,  acting  traumatically,  play  a  very  impor- 
tant part.  Strangulation  of  the  circulation  by  kinks  and  torsion, 
pressure  and  obstruction  to  circulation  by  concretions,  occlusion 
of  the  lumen  by  stricture,  and  external  injuries,  all  afiford  condi- 
tions for  the  initial  pathological  changes.  The  acuteness  of  the 
ulcerative  process  is  influenced  largely  by  these  predisposing  fac- 
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tors.  We  have  no  way  of  telling  accurately  the  time  required  to 
accomplish  perforation.  An  ulcer  involving  all  the  coats  except 
the  serosa  may  have  existed  without  symptoms  for  some  time, 
behaving  in  this  way  like  a  latent  ulcer  of  the  stomach ;  and  then 
suddenly  and  without  warning  the  symptoms  of  perforation  oc- 
cur. In  a  general  way  it  may  be  said  that  if  the  appendix  is 
free,  if  there  is  no  protective  peritonitis,  the  course  of  ulceration 
leading  to  perforation  has  been  rapid.  The  presence  of  adhe- 
sions denotes  either  a  previous  appendiceal  inflammation  or  a 
slowly  progressing  ulceration. 

Multiple  ulceration  of  the  appendix  is  very  happily  explained 
by  Morris  as  due  to  necrosis,  the  result  of  proliferating  endarteri- 
tis, the  sites  of  the  ulcerations  occurring  at  the  ends  of  the  arte- 
rial twigs  that  are  first  obliterated ;  this  is  an  infrequent  patho- 
logical finding. 

If  perforation  takes  place  in  an  area  surrounded  by  adhesions 
formed  by  previous  peri-appendicitis,  the  noxious  elements  escap- 
ing into  this  limited  space  form  a  peri-appendicular  suppuration 
or  circumscribed  abscess,  the  course  and  events  of  which  are 
similar  to  that  described  under  suppurative  peri-appendicitis. 
Perforation  occurring  without  adhesive  peritonitis  establishes  a 
communication  with  the  general  peritoneal  cavity ;  nature  may 
summon  her  forces  to  the  rescue,  and  hold  within  bounds  the 
advancing  infection.  Acute  perforative  appendicitis  usually  pur- 
sues, however,  a  more  disastrous  course ;  in  a  few  hours  after 
the  occurrence  of  the  perforation  the  infection  has  spread  rapidly 
throughout  the  peritoneum,  and  we  have  resulting  a  general  peri- 
tonitis. 

IV.  Gangrenous  Appendicitis:  This  may  occur  primarily,  but 
usually  it  follows  upon  a  virulent  infection  of  a  previously  dis- 
eased organ.  The  intensity  of  the  infection  may  in  itself  be 
sufficiently  severe  to  obliterate  the  lymphatics,  obstruct  the  ap- 
pendicular artery,  plug  the  venous  channels,  and  thus  produce 
acute  gangrene.  The  presence  of  a  calculus  or  concretion,  or  a 
volvulus  or  sudden  dislocation  of  the  appendix,  are  often  found 
to  explain  in  part  the  gangrenous  process.  Hawkins  doubts  the 
existence  of  either  thrombosis  or  endarteritis.  Gangrenous  ap- 
pendicitis is  essentially  an  acute  process ;  no  attempt  is  made  on 
the  part  of  nature  to  limit  it.     Death  of  the  appendix  in  its  en- 
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tirety,  or  in  part  only,  may  occur.  Twice  I  have  seen  it  entirely 
separated  from  the  cecum,  leaving  only  a  round  opening  to  show 
its  former  attachment.  The  gangrenous  portion  appears  as  a 
bluish-black  flaccid  mass.  The  offensive  odor  and  the  small 
accumulation  of  a  brownish  fluid  are  the  only  evidences  of  the 
septic  peritonitis  which  in  a  few  hours  becomes  diffuse,  and  the 
patient  dies  in  a  very  short  time,  overwhelmed  with  sepsis. 

Such  is  the  behavior  of  the  acute  gangrenous  process,  when  it 
occurs  in  an  appendix  previously  healthy,  or  in  one  not  isolated 
by  adhesions.  Occasionally  we  find,  either  at  operation  or  post- 
mortem, a  gangrenous  appendix  lying  in  an  abscess  cavity.  Here 
perforative  or  suppurative  appendicitis  precedes  the  actual  gan- 
grene, and  the  process  is  sufficiently  slow  to  permit  adhesions  to 
form.  The  clinical  features  of  such  a  pathological  state  are  dis- 
tinguishable from  the  more  acute  or  fulminating  type  first  de- 
scribed. 

Complicating  Pathology. —  General  septicemia,  with  localized 
infection  of  the  various  tissues  and  organs  of  the  body,  is  the 
most  common  complication  of  appendicitis.  Common  expres- 
sions of  this  complication  are  seen  in  septic  arthritis,  endarteritis, 
meningitis,  pyemic  abscesses,  and  infarctive  pneumonia. 

Peritonitis,  while  essentially  a  septic  condition,  is  such  a  dis- 
tinctive inflammation  that  it  stands  apart  from  general  septi- 
cemia, occurring  often  from  direct  infection,  and  appearing  in 
its  several  grades  and  varieties  from  the  most  acute  diffuse  sep- 
tic peritonitis  to  the  mild  fibrinoplastic  form. 

Phlebitis  of  the  subhepatic,  portal,  and  crural  veins,  leading  to 
thrombosis  or  multiple  infection  of  viscera,  is  a  complication 
found  in  the  course  of  all  grades  of  appendicitis.  Unfortunately 
it  is  also  a  post-operative  complication  which  may  arise  after  the 
most  aseptic  technic  even  in  quiescent  cases   (McBurney). 

Cellulitis,  especially  in  the  iliac  fossa,  lumbar  and  pelvic  re- 
gions, is  a  complication  attending  suppurative  or  perforative 
appendicitis ;  it  usually  arises  from  implantation  of  the  appendix 
against  the  posterior  parietal  peritoneum  and  direct  inoculation 
of  the  subperitoneal  cellular  tissue.  An  abscess  so  formed  is  not 
infrequently  attributed  to  suppurative  perirenal,  perirectal,  or 
pelvic  cellulitis  from  other  causes. 
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Subdiaphragmatic  abscess,  occurring  as  the  result  of  lym- 
phangitis, the  burrowing  of  pus  extraperitoneally  along  the  ce- 
cum, or  from  high  situation  of  the  appendix,  is  a  complication  of 
undoubtedly  greater  frequency  than  is  appreciated. 

Pleurisy,  with  or  without  subdiaphragmatic  abscess,  is  an  occa- 
sional complication  which  often  passes  unperceived.  Wolbrecht 
collects  34  cases. 

Internal  hemorrhage  from  ulceration  of  small  arteries,  but  es- 
pecially from  opening  of  the  iliac  vein,  is  a  rare  but  reported  com- 
plication. 

Ovaritis  and  salpingitis  are  complications  much  dwelt  upon 
of  late,  especially  by  Price,  Edebohls,  and  others.  As  we  shall 
show  later  on,  in  these  cases  it  is  difficult  to  determine  the  initial 
pathological  condition. 

Nephritis  is  a  complication  of  great  prognostic  value. 

Cystitis,  by  contigual  infection,  is  an  annoying  and  often  mis- 
leading complication. 

Fistulous  communication  with  viscera  is  found.  Keen  reports 
a  most  interesting  case  in  which  the  communication  was  with 
the  urinary  bladder. 

Hepatic  suppuration,  multiple,  from  infection  through  the  por- 
tal vein,  is  a  fatal  complication.  In  257  cases  of  appendicitis 
Fitz  found  11  of  suppurative  phlebitis  and  hepatitis;  in  100  ap- 
pendicular post-mortems  Einhorn  found  6  complicated  by  pyle- 
phlebitis and  secondary  abscess  of  the  liver. 

Intestinal  strangulation  by  bands  from  local  peritonitis  of  ap- 
pendicular origin  is  a  complication  to  be  apprehended  in  any  case 
of  latent  or  so-called  medically-cured  cases  of  appendicitis.  I 
have  seen  complete  strangulation  of  the  ileum  by  the  appendix. 

Digestive  disorders,  manifest  by  painful  digestion,  flatulency, 
and  constipation,  appear  in  the  history  of  every  case  of  neglected 
appendicitis. 

Symptoms. — In  the  literature  of  appendicitis  there  are  many  terms 
used  descriptive  of  the  symptoms.  According  to  the  course  we  have 
acute  and  chronic  appendicitis;  in  using  these  terms,  we  shall  restrict 
them  to  this  application.  Chronic  appendicitis  is  described  as  being 
either  recurrent  or  relapsing  in  character.  Some  confusion  exists 
concerning  the  use  of  the  terms  recurrent  and  relapsing.  Mc- 
Burney,  Hartley,  and  many  others  define  relapsing  appendicitis 
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as  a  condition  of  chronic  appendicitis  with  acute  attacks  sepa- 
rated by  more  or  less  long  intervals,  during  which  the  patient  is 
free  from  symptoms.  In  recurrent  appendicitis  they  say  that 
there  are  the  same  acute  attacks  closer  together,  and  that  at  no 
time  is  a  patient  in  a  state  of  health  or  free  from  symptoms. 
Fowler,  and  Beck  make  a  different  and,  I  think,  correct  use  of 
these  terms.  In  relapsing  appendicitis  there  is  no  free  interval 
between  the  acute  attacks.  In  recurrent  appendicitis  the  patient 
may  be  symptomatically  well  between  attacks. 

A  clinical  outline  of  a  case  of  appendicitis  to  its  final  fatal  ter- 
mination will  give  us  a  comprehensive  idea  of  the  general  symp- 
tomatology. Our  patient,  usually  an  adolescent  with  previous 
good  health,  or  with  insignificant  and  overlooked  digestive  dis- 
order, is  suddenly  seized  with  acute  abdominal  pain,  paroxysmal 
in  character,  and  increasing  in  severity,  referred  to  the  umbilical 
or  epigastric  regions  at  first,  but  soon  localized  in  the  right  iliac 
region.  The  onset  of  pain  is  usually  attended  by  nausea  and 
vomiting,  which  generally  subsides  when  the  contents  of  the 
stomach  have  been  ejected.  Symptoms  of  shock  of  variable 
degree  accompany  the  acute  seizure,  as  is  recognized  in  the 
elevation  of  the  pulse  and  the  other  usual  phenomena.  Abdom- 
inal rigidity,  either  general  or  confined  to  the  right  rectus  muscle, 
now  appears,  and  with  it  marked  local  tenderness  in  the  appen- 
diceal region.  Within  a  few  hours  the  intensity  of  the  pain 
subsides,  its  paroxysms  occur  at  longer  intervals,  its  character 
changes  from  the  acute  lancinating  or  griping  to  a  burning,  aching 
pain,  of  which  the  patient  is  more  tolerant.  Soreness  and  tender- 
ness are  now  distinctive  features.  Muscular  rigidity  becomes 
more  pronounced.  With  the  progress  of  infection  the  pulse 
quickens  and  the  temperature  rises,  constipation  becomes  a 
marked  feature,  rigidity  gradually  yields  to  advancing  tympany, 
the  stomach  is  irritable,  and  vomiting  occurs  when  anything  is 
taken ;  vomiting  is  not,  however,  in  this  stage  a  conspicuous 
symptom.  A  chill  with  rise  of  temperature  and  pulse,  indicating 
suppuration,  adds  to  the  gravity  of  the  scene.  The  patient's  gen- 
eral appearance,  his  evident  anxiety,  his  dorsal  or  right  lateral 
decubitus  with  one  or  both  limbs  flexed,  attract  our  attention. 
By  the  third  day,  rarely  earlier,  a  palpable  tumor  appears,  indefi- 
nite in  outline,  but  fixed  in  the  appendiceal  region. 

17 
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The  course  now  depends  upon  the  accidents  of  compHcations. 
The  prostration  of  the  patient,  his  appearance  of  serious  iHness, 
the  hourly  increase  in  the  frequency  of  the  pulse,  the  uncertain 
and  misleading  temperature,  the  persistent  constipation,  advanc- 
ing tympany,  and  the  reoccurrence  of  vomiting,  which  now 
becomes  frequent  and  regurgitant,  are  general  symptoms  showing 
unmistakable  peritonitis,  from  which  the  patient  dies — usually 
from  the  third  to  the  seventh  day.  Should  he  escape  peritonitis, 
the  usual  cause  of  early  death,  he  lingers  in  sepsis,  and  finally  dies 
from  exhaustion  or  from  the  development  of  some  one  of  the 
many  complications. 

In  an  analytical  study  of  the  sjnnptoms  of  the  several  varieties 
of  appendicitis,  our  efforts  shall  be  to  accord  to  the  symptoms 
under  discussion  their  relative  diagnostic  value,  their  patholog- 
ical adaptation,  and  their  prognostic  import ;  and  then  to  group 
them  so  far  as  possible  as  denotive  of  each  variety. 

Endo-appendicitis :  In  this  variety  the  infection  is  limited  to 
the  mucous  and  lymphoid  structures — the  soft,  distensible  portion 
of  the  tube. 

Pain:  Sudden  abdominal  pain,  acute,  colicky,  or  paroxysmal  in 
character,  at  first  general  or  in  the  epigastric  or  umbilical  regions, 
soon  localized  in  the  right  iliac  fossa,  initiates  this  form  of  ap- 
pendicitis. The  abdominal  pain  is  due  to  irritation  of  the  supe- 
rior mesenteric  plexus,  and  hence  its  reference  to  other  regions, 
especially  the  epigastric.  The  paroxysmal  character  of  the  pain 
and  its  localization  in  the  right  iliac  region  are  explained  by  the 
exaggerated  peristalsis,  and  tension  of  the  appendix  itself.  The 
frequent  association  of  concretions  with  appendicitis,  and  the 
colicky,  paroxysmal  character  of  the  pain  in  these  mild  attacks, 
have  led  to  the  clinical  classification  of  such  cases  as  appendicu- 
lar colic,  on  the  ground  that  the  presence  of  a  foreign  body  in 
the  appendix  excites  a  functional  disturbance  analogous  to  renal 
or  biliary  colic.  \\"hile  I  cannot  deny  the  possibility  of  such  an 
occurrence,  and  know  that  such  patients  have  been  subjected 
to  operation  early  in  an  attack  when  the  appendices  removed 
appeared  to  be  normal,  but  contained  concretions,  yet  for  reasons 
stated  in  the  etiology,  I  object  to  the  term  appendicular  colic, 
believing  that  the  pain  is  an  inflammatory  and  not  a  functional 
phenomenon. 
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Vomiting,  a  reflex  symptom,  usually,  although  not  invariably, 
occurs ;  it  is  not  a  distressing  or  persistent  symptom. 

Muscular  Rigidity:  Rigidity  of  the  abdominal  wall,  especially 
of  the  right  side,  is  found  even  in  the  mildest  cases  with  remark- 
able constancy,  and  must  be  regarded  as  a  valuable  diagnostic 
sign. 

Tenderness:  Next  to  pain  and  vomiting  in  development,  and 
more  reliable  and  significant  than  either,  is  the  occurrence  of 
local  abdominal  tenderness,  the  so-called  McBurney's  point  of 
tenderness ;  it  is  supposed  to  correspond  to  the  location  of  the 
base  of  the  appendix.  This  is  erroneous ;  as  Treves  has  shown, 
the  base  is  full  half  an  inch  below.  Its  location  on  the  anterior 
abdominal  wall  is  at  the  external  border  of  the  right  rectus  mus- 
cle on  a  line  from  the  umbilicus  to  the  anterior  superior  spine  of 
the  ilium.  More  emphasis  is  placed  upon  the  value  of  this  sign 
of  point-tenderness  than  even  McBurney  himself  ascribes  to  it. 
Its  presence  in  other  intra-abdominal  conditions,  such  as  per- 
forated duodenal  and  gastric  ulcer,  and  intestinal  obstruction,  its 
occasional  absence,  and  its  simulated  presence  in  hysterical  pa- 
tients, I  fully  appreciate,  lessen  its  value  as  a  diagnostic  sign. 
Yet  without  its  aid  we  are  scarcely  warranted  in  making  a  diag- 
nosis of  this  form  of  appendicitis.  It  is  of  greatest  value  in  asso- 
ciation with  the  sudden  onset  of  pain  and  muscular  tension. 

Pulse  and  Temperature:  The  pulse  generally  shows  some 
quickening,  but  usually  remains  under  100.  The  temperature 
may  be  normal  or  may  show  slight  elevation.  Rapid  pulse  and 
high  temperature  in  the  outset  indicate  a  grave  infection. 

Depression,  amounting  sometimes  to  shock,  quickly  follows 
the  onset.  The  patient  frequently  expresses  a  belief  that  if  he 
could  have  a  bowel-action  it  would  give  him  relief;  this  is  not 
to  be  understood  as  tenesmus,  or  as  a  feeling  of  urgency. 

The  symptoms  here  presented  may  last  from  12  to  24  hours. 
If  the  inflammation  subsides,  the  infection  not  reaching  beyond 
a  defined  limit,  there  will  be  a  gradual  abatement  of  all  the  phe- 
nomena, and  in  a  short  while — three  to  five  days — -the  patient  will 
be  symptomatically  well ;  but,  as  we  have  shown  in  the  pathology, 
the  effect  of  such  an  inflammation,  the  symptoms  of  which  may 
have  been  so  mild  as  to  escape  the  memory  of  the  patient,  or  to 
have  been  misinterpreted  entirely  by  the  attending  physician,  is 
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to  form  strictures,  and  to  destroy  the  glandular  structures,  and 
thus  to  lead  to  some  of  the  chronic  forms  of  appendicitis,  favor- 
ing new  infection  and  developing  more  serious  types  of  the  dis- 
ease. 

Interstitial  Appendicitis:  Interstitial  appendicitis  in  its  two 
forms,  hyperplastic  and  obliterative,  presents  the  symptoms  of 
relapsing  or  recurrent  attacks.  It  is  usually  secondary  to  a  defi- 
nite, distinct  attack  of  endo-appendicitis,  the  history  of  which  is 
ascertainable,  yet  sometimes  the  initial  attack  is  so  mild  and  the 
progress  of  infection  is  so  insidious  that  the  disease  reaches  its 
full  pathological  limits  without  definite  symptoms.  The  chronic 
relapsing  or  recurrent  behavior  of  interstitial  appendicitis  is  ex- 
plained by  fresh  infection,  irritation  from  incarcerated  concre- 
tions, and  renewed  attacks  of  localized  peritonitis. 

Disorders  of  digestion,  loss  of  appetite,  bad  condition  of  the 
patient,  as  shown  by  debility  and  some  loss  of  flesh,  and  habitual 
constipation  associated  with  attacks  of  obscure  abdominal  pain, 
are  general  S3-mptoms  of  variable  duration  from  a  few  months  to 
several  years.  The  special  symptoms  directing  our  attention  to 
the  appendix  are  attacks  of  colic  of  greater  or  less  intensity  last- 
ing a  few  hours,  attended  occasionally  bj"-  vomiting  and  usually 
by  constipation,  followed  by  soreness  in  the  appendiceal  region 
with  specific  point-tenderness.  Muscular  rigidity  is  usually 
marked,  and  occasionally  slight  tympanitic  distention.  These 
attacks  are  oftentimes  sufficiently  severe  to  confine  a  patient  to 
bed  for  a  short  time,  and  in  them  there  may  be  constitutional 
disturbance,  as  shown  by  the  behavior  of  pulse  and  temperature. 
Such  symptoms  are  generally  sufficient  in  themselves  to  warrant 
the  diagnosis  of  appendiceal  inflammation. 

In  those  cases  of  interstitial  appendicitis  with  hypertrophy  and 
adhesions  we  find  the  most  valuable  application  of  Edebohl's 
method  of  palpating  the  appendix.  By  it  a  skilful  and  experi- 
enced examiner  can  palpate  the  normal  or  the  diseased  appendix, 
when  it  lies  above  the  brim  of  the  pelvis  in  its  usual  situations, 
and  so  valuable  do  I  regard  this  method  in  the  diagnosis  of  inter- 
stitial appendicitis  that  I  shall  describe  it  in  his  words:  "The 
examiner,  standing  at  the  patient's  right,  begins  the  search  for 
the  appendix  by  applying  two,  three,  or  four  fingers  of  his  right 
hand,  palmar  surface  downward,  almost  flatly  upon  the  abdomen, 
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at  or  near  the  umbilicus.  While  now  he  draws  the  examining 
fingers  over  the  abdomen,  in  a  straight  line  from  the  umbilicus 
to  the  anterior  superior  spine  of  the  right  ilium,  he  notices  suc- 
cessively the  character  of  the  various  structures  as  they  come 
beneath  and  escape  from  the  fingers  passing  over  them.  In 
doing  this,  the  pressure  exerted  must  be  deep  enough  to  recog- 
nize distinctly  along  the  whole  route  traversed  by  the  examiner's 
fingers  the  resistant  surfaces  of  the  posterior  abdominal  wall  and 
of  the  pelvic  brim.  Only  in  this  way  can  we  positively  feel  the 
normal  or  but  slightly  enlarged  appendix."  The  normal  appen- 
dix is  recognized  as  a  more  or  less  flattened  ribbon.  When 
thickened  and  enlarged  by  interstitial  inflammation  it  is  a  firm, 
hard  body  of  variable  diameter  and  length,  and  under  these  con- 
ditions it  is  always  sensitive  to  pressure.  While  the  site  of  the 
appendix  varies  much,  it  usually  lies  to  the  outer  side  of  the  line 
of  the  right  iliac  vessels,  whose  course  is  represented  by  a  line 
drawn  from  the  left  of  the  lunbilicus  to  the  center  of  Poupart's 
ligament. 

In  so-called  obliterative  appendicitis,  in  which  the  organ  may 
be  reduced  in  size,  the  hard  cord  felt  upon  palpation  is  signifi- 
cant. 

Practically,  then,  the  recognition  of  interstitial  appendicitis  is 
based  upon  the  history  or  knowledge  of  two  or  several  attacks  of 
relapsing  or  recurrent  appendicitis,  the  general  condition  of  the 
patient,  the  usual  persistency  of  McBurney's  point  of  tenderness, 
and  the  detection  of  an  enlarged,  sensitive,  and  indurated  appen- 
dix by  Edebohls's  method. 

Suppurative  Appendicitis :  This  is  an  appendicitis  resulting  in 
pus-formation  within  the  lumen,  in  the  wall,  or  around  the  ap- 
pendix. This  process  is  a  continuous  one,  which  extends  from 
the  mucosa  to  the  serosa  and  adjacent  peritoneum  by  the  route 
of  the  lymphatics. 

Intratubular  Suppuration:  An  infection  restricted  to  this  area 
cannot  be  very  virulent  and  is,  therefore,  necessarily  somewhat 
chronic ;  hence  the  symptoms  very  closely  resemble  those  of 
interstitial  non-suppurative  appendicitis. 

The  encysted  pus  is  surrounded  by  a  zone  of  interstitial  inflam- 
mation which  obliterates  the  lymphatics,  and  hence  we  do  not 
have  pronounced  constitutional  symptoms  of  sepsis.     The   dis- 
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tention  of  the  tube  and  the  surrounding  peritonitis  explain  the 
symptoms  of  pain  and  tenderness.  Acute  exacerbations  may 
arise  from  accidents  of  traumatism  or  infection.  These  intra- 
tubular  collections  of  pus  are  met  with  especially  in  those  cases 
in  which  there  are  persistent  symptoms  in  the  intervals  between 
acute  attacks.  The  patient  is  practically  invalided.  The  possi- 
bility of  caseation  of  the  pus  must  be  admitted ;  yet  restoration  to 
health  even  then  is  not  to  be  expected,  as  we  have  a  diseased 
appendix  embedded  in  a  mass  of  adhesions,  fresh  infection  may 
occur  at  any  time  and  proceed  to  a  destructive  inflammation. 
While  the  symptoms  do  not  permit  of  specific  diagnosis,  a  pal- 
pably enlarged  and  tender  appendix  renders  clear  the  surgical 
indication. 

Intramural  Suppuration:  This  is  usually  associated  with  a 
collection  of  pus  within  the  lumen,  but  it  may,  however,  exist 
independently.  Such  circumscribed  intramural  abscesses  are  ex- 
ceedingly rare,  and  are  found  only  in  those  cases  in  which  the 
appendix  has  been  long  inflamed  and  the  walls  greatly  hypertro- 
phied.  They  are,  therefore,  necessarily  associated  with  peri- 
appendicular inflammation.  They  present  no  differential  symp- 
toms from  the  intratubular  variet)'. 

Peri-appendicular  Suppuration:  Suppurative  appendicitis  in 
its  acute  form  is  not  restricted  to  the  lining  membrane,  to  the 
wall,  or  even  to  the  appendix  itself.  The  infection  progressing 
from  within  travels  by  the  lymphatics  and  by  continuity  of  struc- 
ture, and  reaches  the  peritoneum.  Happily  the  progress  of  the 
inflammation  is  sufficiently  slow  for  nature  to  meet  and  limit  its 
advance  by  an  adhesive  peritonitis,  not,  however,  until  there  ex- 
ists a  suppurative  inflammation  around  the  appendix  and  within 
the  area  of  the  fibrinous  exudate,  resulting  in  the  formation  of 
a  true  peri-appendicular  abscess.  The  culmination  of  an  appen- 
dicitis in  peri-appendicular  suppuration  may  be  a  question  of 
only  a  few  days.  Such  a  progressive  phlegmonous  inflamma- 
tion would  show  a  continuous  train  of  acute  symptoms  with  no 
distinct  lull  until  the  suppurative  peritoneal  exudate  was  encased 
in  adhesions. 

The  anamnesis  of  these  patients  usually  reveals  previous 
attacks  from  which  they  may  have  apparently  recovered  entirely, 
or,  suffering  a  relapse,  develop  the  more  advanced  pathological 
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State.  The  initial  symptoms,  then,  are  essentially  the  same  as 
those  described  in  the  simple  form  of  appendicitis.  The  persis- 
tency of  the  pain,  the  tenderness,  and  the  rigidity,  in  any  given 
attack  longer  than  36  or  48  hours,  suggest  advancing  inflamma- 
tion ;  and  if  to  this  are  added  a  pulse  of  increasing  frequency,  per- 
haps a  chill,  with  marked  rise  in  temperature,  spreading  soreness 
either  toward  the  median  line,  Poupart's  ligament,  or  the  loin, 
with  developing  meteorism,  it  is  reasonably  sure  that  there  is 
peritoneal  involvement.  By  the  third  day,  occasionally  earlier, 
sometimes  later,  another  sign  is  added  of  greatest  value ;  this  is 
the  development  of  a  tumor  in  the  right  iliac  region.  The  exact 
location  of  this  tumor  varies,  of  course,  with  the  position  of  the 
appendix,  but  it  is  fairly  constant  in  its  seat  of  development 
under  McBurney's  point.  Its  evolution  may  be  toward  the  cen- 
ter line,  if  the  appendix  so  lies,  or  downward,  or  to  the  outer 
and  under  side  of  the  cecum  close  to  the  iliac  crest.  This  tumor 
is  usually  described  as  sausage-  or  egg-shaped ;  it  may  be  an 
indurated  cake  with  flat  upper  surface,  but  at  first  its  borders  are 
not  distinctly  defined.  The  exquisite  sensitiveness,  muscular 
rigidity  or  tympany,  render  palpation  difficult,  and  for  fear  of 
harmful  violence  only  gentle  manipulation  must  be  employed. 
The  mass  is  immovable.  In  the  early  stage  of  formation,  even 
before  we  can  outline  a  distinct  tumor,  percussion  yields  a  dull 
note.  The  value  of  percussion-dulness  is  not  sufficiently  empha- 
sized. Beck  ascribes  to  it  its  full  value.  The  frequent  position 
of  the  appendix,  covered  by  the  cecum  or  small  intestine,  and 
the  coexisting  tympany  obscure  this  dulness  on  superficial  per- 
cussion ;  but  if  deep  pressure  is  made  with  the  pleximetric  finger 
a  slight  stroke  will  bring  out  the  deep  dulness. 

The  dorsal  decubitus  and  flexion  of  the  right  limb,  the  so- 
called  characteristic  appendicitis-posture,  is  not  assumed  by  all 
patients ;  indeed,  I  have  more  frequently  found  it  otherwise. 
More  valuable  than  any  special  position  is  the  fixation  of  the 
trunk  and  the  disinclination  of  the  patient  to  move.  Abdominal 
respiration  is  restrained  ;  coughing,  vomiting,  straining  at  stool, 
all  cause  increase  of  pain.  Full  extension  of  the  right  leg  makes 
tension  upon  adhesions  overlying  the  psoas  muscle,  and  is  really 
more  liable  to  cause  rupture  than  is  palpation.  I  am  sure  that 
I  have  seen  such  an  accident. 
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If  the  abscess  is  in  close  apposition  to  the  lateral  or  anterior 
abdominal  parietes,  local  edema  is  an  unmistakable  sign  of  under- 
lying pus.  A  leucocytosis  of  more  than  14,000  per  c.mm.  indi- 
cates suppuration ;  Richardson  places  the  greatest  value  upon 
the  presence  of  leucocytosis  as  a  differential  symptom.  If  in  this 
stage  of  the  disease  the  patient  develops  icterus  with  erratic  tem- 
perature, we  should  fear  phlebitis  with  multiple  hepatic  suppura- 
tion. With  the  formation  of  a  definite  tumor,  the  pain  and  local 
symptoms  may,  in  a  measure,  subside.  In  these  well-circum- 
scribed suppurations  the  pulse  is  not  infrequently  normal,  and 
temperature  only  slightly  elevated.  Slight  evening  exacerba- 
tions are  observed.  Increased  invasion  is  attended  oftentimes 
by  a  slight  chill,  sharp  elevation  of  the  temperature,  and  sweat- 
ing. Rectal  examination  may  be  valuable.  Vaginal  examina- 
tion is  valuable  in  differential  diagnosis,  and,  when  expedient, 
should  be  made. 

As  emphasized  in  the  pathology,  the  presence  of  a  tumor  indi- 
cates peri-appendicular  inflammation,  but  not  necessarily  sup- 
puration ;  and  the  size  of  the  swelling  does  not  convey  any  accu- 
rate idea  of  the  amount  of  pus,  if  there  be  any  present.  Instances 
are  met  with  in  which  surgical  relief  has  been  refused  or  post- 
poned, and  the  tumor  has  gradually  resolved.  The  subsidence  of 
an  inflammation  plastic  in  character,  welding  together  contiguous 
structures,  making  a  distinct  mass,  while  not  an  expected  or  prob- 
able termination,  does  occur.  But  I  cannot  admit  the  disap- 
pearance of  a  true  appendicular  suppuration  other  than  by  evac- 
uation. Therefore,  when  we  have  the  symptoms  and  signs  of  sup- 
puration, we  must  anticipate  further  pathological  progress;  yet  it 
is  surprising-  how  long  these  appendiceal  volcanoes  may  remain 
quiescent.  Equally  true  is  it  that  we  cannot  tell  the  hour  of 
eruption.  The  inflammation  may  at  any  time  become  progres- 
sive and  phlegmonous.  Infection  of  the  peritoneum  by  leakage 
or  by  contigual  invasion,  and  the  development  of  a  general  peri- 
tonitis, is  the  most  frequent,  but  only  one  of  the  many  dangers 
that  await  the  patient. 

Perforative  Appendicitis:  Perforation  of  the  appendix  occurs 
under  three  conditions:  (i)  perforation  consecutive  to  an  acute 
infection,  in  which  the  symptoms  from  the  initiation  of  the  attack 
to  the  occurrence  of  the  perforation  continue  unabated ;  in  such. 
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cases,  the  perforation  communicates  with  the  general  peritoneal 
cavity,  and  there  is  little  time  given  or  effort  made  to  form  adhe- 
sions. (2)  Perforation  occurs  after  two  or  more  preceding  at- 
tacks of  appendicitis,  which  have  resulted  in  adhesions ;  these 
adhesions  may  bind  but  not  circumscribe  the  appendix,  and  per- 
foration, occurring  under  these  circumstances  with  its  usual 
rapidity,  will  probably  be  followed  by  diffuse  infection.  (3) 
Perforation  is  slowly  accomplished,  and  is  preceded  by  a  plastic 
peritoneal  effusion,  and  the  formation  of  strong  circumscribing 
adhesions,  which  confine  the  infection  and  the  consequent  pus- 
formation  ;  in  such  cases  the  mechanical  factors  of  strictures  and 
torsion,  with  imprisoned  concretions,  are  more  important  ele- 
ments in  producing  the  ulceration  than  bacterial  infection.  I  do 
not  wish  to  imply  that  there  is  not  infection  present  in  these  cases 
— it  is  simply  not  active ;  hence  in  this  form  the  actual  perforation 
is  accomplished  slowly.  It  must  be  evident,  then,  that  the  symp- 
toms of  perforative  appendicitis  will  necessarily  vary  under  these 
different  conditions. 

Ulcerative  appendicitis  resulting  in  perforation  may  occur  as 
the  primary  attack.  It  is  far  more  common,  however,  to  find  it 
to  be  a  malignant  infection  of  a  previously  diseased  organ,  since 
the  examination  of  appendices  show  organic  changes  which  could 
not  have  developed  within  a  short  period. 

I.  In  those  most  acute  foudroyant  attacks,  in  which  there  is 
no  history  of  previous  appendiceal  trouble,  we  must  reach  our 
diagnosis  by  exclusion  of  other  conditions.  The  rapidity  of  the 
course  of  the  disease  and  the  absence  of  a  tumor  increase  the  diffi- 
culty. The  mode  of  onset,  as  expressed  in  the  severe  pain,  mus- 
cular rigidity,  local  tenderness,  etc.,  differs  only  in  degree  and 
persistency  from  those  symptoms  characteristic  of  the  simpler 
forms  of  appendicitis.  The  pain  does  not  abate,  but  increases 
in  severity ;  the  muscular  rigidity  is  general  and  not  confined  to 
the  right  side ;  muscular  reflex  is  easily  visible  at  the  costal  at- 
tachments ;  hyperesthesia  is  more  general ;  the  pulse,  while  not 
reliable,  is  usually  fast — it  may  vary  from  go  to  120;  the  tem- 
perature shows  an  elevation  to  103°,  or  104°  even,  but  here  again 
I  must  emphasize  that  the  experience  of  all  surgeons  is  to  dis- 
credit the  diagnostic  value  of  both  pulse  and  temperature.  In 
this  violent  form   of  infection   there  is   a   symptom   of  greatest 
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■  value  to  the  observant  surgeon ;  it  is  the  general  appearance  of 
the  patient ;  he  looks  ill,  his  facial  expression,  mental  attitude,  and 
behavior  convey  the  impression  of  his  grave  condition. 

These  are  symptoms  that  we  may  style  preperforative ;  some 
time  after  their  inception — anywhere  from  a  few  hours  to  twenty- 
four — actual  perforation  occurs.  The  symptoms  indicative  of  this 
accident  are  sometimes  characteristic.  The  pain  increases  in 
severity,  and  in  the  anguish  of  pain  the  patient  passes  into  shock. 
If  the  temperature  has  been  elevated  it  now  falls  to  normal  or 
below;  the  pulse  increases  in  frequency  and  becomes  thready; 
the  extremities  are  cold,  there  is  cyanosis ;  the  patient  revives 
from  this  condition  of  peritonism,  and  now  there  may  occur  one 
of  the  most  dangerous  symptoms — dangerous,  because  mislead- 
ing— in  the  history  of  appendicitis.  With  reaction,  the  fever, 
which  may  have  existed  before  the  occurrence  of  perforation,  has 
subsided,  the  pain  is  relieved,  and  for  a  time  the  vomiting  ceases. 
This  lull  beguiles  the  patient  with  false  hope  and,  I  regret  to  say, 
oftentimes  misguides  the  medical  attendant.  That  it  is  treach- 
erous, "a  false  retreat,"  as  Dieulafoy  calls  it,  is  shown  by  the 
frequency  of  the  pulse  and  the  persistent  abdominal  rigidity. 
This  period  of  false  comfort  is  but  for  a  short  time.  The  virulent 
microorganisms  and  their  toxines  are  now  untrammeled  in  the 
broad  expanse  of  the  peritoneum,  and  quickly  the  effects  of  their 
deadly  work  are  shown.  The  patient  grows  restless  and  more 
uneasy ;  the  pulse  increases  in  frequency  and  loses  in  strength ; 
the  temperature  may  remain  low,  or  may  rapidly  rise ;  there  is 
insurmountable  constipation,  the  intestines  are  paralyzed  by  in- 
fection ;  meteorism  is  progressive ;  vomiting  returns,  is  constant, 
explosive,  and  may  become  feculent  in  character;  hiccough  is  a 
distressing  and  frequent  symptom ;  the  urine  is  scanty  and  albu- 
minous ;  often  the  mind  is  distressingly  lucid. 

Such,  in  brief,  is  the  picture  of  acute  perforative  appendicitis 
terminating  in  general  peritonitis.  More  than  one-third  of  these 
patients  die  between  the  third  and  sixth  day.  Of  176  cases  col- 
lected by  Fitz,  8  cases  died  on  the  second  day ;  28  cases  died  in 
the  first  three  days ;  46  cases  died  in  the  first  four  days ;  60  cases 
died  in  the  first  five  days. 

2.  In  those  cases  of  perforation  in  which  there  has  been 
recognized  preexisting  disease  of  the  appendix,  but  in  which  the 
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perforation  is  so  rapidly  accomplished  that  the  adhesions  are 
insufficient  to  wall  it  off,  the  symptoms  are  in  many  respects  sim- 
ilar to  those  just  given.  The  history  of  previous  attacks  incrim- 
inates the  appendix,  and  palpation  in  these  cases  reveals  an  en- 
larged appendix.  The  muscular  rigidity  and  sensitiveness  make 
the  application  of  this  palpation  difficult  and  painful.  The  object 
in  making  this  second  classification  is  to  emphasize  the  value  of 
the  history  or  knowledge  of  previous  attacks  in  aiding  in  the 
differential  diagnosis. 

3.  If  perforation  occurs  in  an  appendix  surrounded  by  adhe- 
sions, which  has  given  rise  to  relapsing  or  recurrent  attacks, 
as  previously  stated,  mechanical  factors  play  an  important  part 
in  the  production  of  the  perforation.  The  destructive  process 
advances  slowly,  and  finally  when  perforation  does  occur,  it  is 
into  a  circumscribed  pocket  of  the  peritoneum,  formed  by  the 
adhesions ;  or  else  the  appendix  has  become  attached  to  the  parie- 
tes,  and  the  perforation  takes  place  through  the  double  layer  of 
the  peritoneum  and  into  the  cellular  tissue.  The  essential  feature 
is  that  the  contents  of  the  appendix,  and  the  pus-formation  ex- 
cited, are  excluded  from  the  peritoneal  cavity.  Here  we  have  a 
pathological  condition  identical  with  the  peri-appendicular  ab- 
scess of  suppurative  appendicitis,  with  the  exception  that  in  this 
instance  there  is  a  distinct  and  recognizable  opening  in  the  appen- 
dix. The  symptomatology  is  essentially  the  same  as  that  of 
peri-appendicular  suppuration  {vide  supra). 

Acute  Gangrenous  or  Fulminating  Appendicitis:  In  this  the 
severest  form  of  infection  has  occurred,  aided  perhaps  by  some 
obstruction  to  the  circulation  of  the  appendix.  There  is  from 
the  first  peritoneal  sepsis,  and  the  initial  symptoms  indicate  the 
gravity  of  the  case.  The  patient  is  suddenly  stricken  with  agon- 
izing pains  general  to  the  abdomen.  He  immediately  passes 
into  a  condition  of  profound  collapse.  A  severe  rigor  is  likely  to 
occur.  The  abdominal  rigidity,  after  pain,  is  the  most  conspicuous 
feature  and  is  general.  Hyperesthesia  is  wide-spread.  Should 
the  patient  survive  the  shock,  he  will  then  present  the  symptoms 
of  general  peritonitis  with  profound  septic  intoxication,  in  which 
state  he  rarely  lives  longer  than  three  days. 

As  illustrative  of  the  terrible  rapidity  and  destructive  course 
of  this  form  of  appendicitis,  I  here  record  a  personal  observation. 
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The  patient,  a  male,  aet.  30  years,  enjoying  perfect  health,  was 
seized  at  2  p.m.  with  agonizing  abdominal  pain.  I  saw  him 
twenty  minutes  later ;  his  agony  was  intense ;  collapse  was  pro- 
found, pulse  imperceptible ;  his  face  was  a  livid  color,  dusky ;  the 
nose,  ears  and  tongue  were  cold ;  he  was  bathed  in  a  colliquative 
sweat,  temperature  subnormal ;  the  abdominal  muscles  were 
retracted  and  contracted,  and  stood  out  distinctly  in  rigid  spasm. 
Three  hours  later  he  was  delirious,  extremely  restless,  epigas- 
trium slightly  distended,  pulse  160  and  very  feeble,  temperature 
105°.  At  8  p.m.,  six  hours  after  the  onset,  his  abdomen  was  enor- 
mously distended,  temperature  107°  ;  he  was  now  unconscious, 
and  vomiting  had  ceased.  He  died  at  9  p.m.  Timely  operation 
had  been  refused.  The  autopsy,  which  was  restricted  to  the 
abdomen,  showed  a  general  dryness  of  the  entire  peritoneal  sur- 
face ;  there  was  no  eflfusion  except  a  little  brown  fluid,  which  had 
collected  in  the  iliac  fossa  and  in  the  pelvis.  The  appendix  was 
completely  gangrenous  and  partially  separated  from  its  cecal 
attachment. 

Significance  of  Symptoms. — The  general  symptoms  of  appen- 
dicitis fully  developed  in  its  several  forms,  pain,  localized  tenderness, 
rigidity,  vomiting,  constipation,  formation  of  a  tumor,  collapse,  pulse 
and  temperature,  and  leucocytosis,  are  accorded  different  significance 
or  value  in  the  minds  of  various  surgeons.  To  accord  to  each  its 
diagnostic  and  prognostic  significance,  we  shall  briefly  review 
them. 

Pain :  This  most  constant  and  conspicuous  of  all  the  symptoms 
of  appendicitis  is  influenced  largely  in  its  manifestation  by  the 
idiosyncrasy  of  the  individual.  Distinctly  localized  pain  means 
a  local  infection.  A  general  pain,  especially  if  it  occurs  some 
hours  after  the  onset  of  the  attack,  means  a  wide-spread  infec- 
tion. A  sudden  cessation  of  the  pain  points  either  to  gangrene 
or  to  perforation.     In  resolution  the  pain  gradually  subsides. 

Point-Tenderness:  Upon  the  authority  of  Treves,  Pepper,  Bry- 
ant, and  a  few  others,  it  is  now  somewhat  fashionable  to  discredit 
the  value  of  jMcBurney's  point  of  tenderness.  This,  as  any  other 
subjective  symptom,  may  be  misleading,  but  when  associated 
with  pain,  muscular  rigidity,  and  especially  a  palpably  enlarged 
appendix,  it  is  conclusively  diagnostic.     It  can  not  be  ascertained 
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"in  some  forms  of  gangrenous  appendicitis.  It  is  lost  when  there 
are  large  localized  collections  of  pus. 

Muscular  Rigidity:  Circumscribed  muscular  rigidity  was  ob- 
served by  Shrady  120  times  in  300  cases.  In  acute  forms  of 
appendicitis  it  is  more  frequently  present.  In  the  persistency  of 
the  rigidity,  as  observed  at  several  examinations,  consists  its 
value.  When  rigidity  yields  and  the  abdomen  is  flaccid,  con- 
valescence is  assured  ;  but  when  it  is  displaced  by  tympany  it 
indicates  peritoneal  inflammation. 

Vomiting  and  constipation  or  diarrhea  in  the  beginning  of  the 
attack  are  inconsequential  symptoms.  If  other  symptoms  per- 
sist and  vomiting  recurs  on  the  third  or  fourth  day,  it  must  be 
accepted  as  an  ill  omen.  Obstinate  constipation,  with  advancing 
tympany  and  frequent  pulse,  shows  intestinal  paresis  due  to  peri- 
tonitis. 

Tumor:  The  development  of  a  tumor  is  at  once  bad  and  favor- 
able. It  is  bad  because  it  shows  that  the  inflammation  has  ex- 
tended beyond  the  appendix,  and  has  involved  the  peritoneum. 
It  is  favorable  in  that  it  reveals  the  power  of  nature  to  control 
within  a  definite  area  the  infection.  The  location  of  the  tumor 
has  a  distinct  bearing  upon  the  prognosis  in  the  operative  treat- 
ment. A  tumor  lying  well  inward  near  the  middle  line,  or  in  the 
pelvis,  cannot  be  reached  or  so  efficiently  drained  as  one  lying 
in  the  iliac  fossa  or  loin.  Appendiceal  tumors  formed  in  cases 
in  which  the  appendix  is  abnormally  long,  or  in  which  there  are 
abnormalities  in  size  and  position  of  the  cecum  and  appendix, 
present  great  difficulties  in  diagnosis. 

Collapse:  This  can  only  mean  grave  infection  not  only  of  the 
appendix,  but  of  the  peritoneum  as  well.  In  patients  very  sus- 
ceptible to  pain,  shock  may  appear  in  the  mildest  form  of  appen- 
dicitis. 

Pulse  and  Temperature :  In  the  symptomatology  of  the  various 
types,  we  have  referred  to  the  pulse  in  a  vague  and  rather  indefi- 
nite way  because  it  is  not  in  accord  with  other  symptoms,  nor 
does  it  evince  the  same  disturbance  in  any  definite  pathological 
process.  A  very  rapid  pulse  in  the  outset  usually  means  a  grave 
infection.  A  progressively  increasing  pulse  within  the  first 
twenty-four  hours  signifies  advancing  infection.  A  sudden  in- 
crease in  the  pulse  in  the  second,  third,  or  fourth  day  of  the  dis- 
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ease  is  an  alarming  symptom.  Rapid  pulse  with  tympany  and 
vomiting  strongly  points  to  peritonitis.  The  gravest  condition 
may  be  present  with  pulse  under  lOO.  I  have  seen  in  three  cases- 
perforation  with  septic  peritonitis  with  a  pulse  of  90. 

High  temperature  in  the  first  twenty-four  hours  with  marked 
local  symptoms  means  severe  infection.  "  Too  much  stress  must 
not  be  laid  on  the  temperature,  as  recovery  may  follow  a  tem- 
perature of  105°,  and  death  occur  with  one  nearly  normal  "  (Rich- 
ardson). "The  temperature  is  absolutely  no  guide  in  determin- 
ing the  severity  of  an  attack"  (Lyons).  A  sudden  fall  in  the 
temperature  with  increase  in  the  frequency  of  the  pulse  indicates 
perforation. 

Leucocytosis :  Leucocytosis  with  the  presence  of  a  tumor  in- 
dicates suppuration.  Very  high  leucocytosis,  20,000  per  c.mm., 
early  in  the  attack  indicates  peritonitis.  A  low  blood-count, 
showing  less  than  2,000  per  c.mm.,  with  severe  abdominal  symp- 
toms and  rapid  pulse,  indicates  peritonitis  with  a  bad  prognosis. 

Jaundice:  In  neglected  cases  of  suppurative  appendicitis  jaun- 
dice is  a  grave  symptom.  If  it  is  associated  with  recurring  chills 
and  fluctuating  temperature,  pylephlebitis  with  multiple  abscess 
of  the  liver  is  almost  certainly  present. 

Albuminuria:  This  should  influence  our  operative  prognosis. 

The  General  Appearance  of  the  Patient:  It  is  difficult  to  ex- 
press the  significajice  of  this  sign — we  do  not  all  read  it  alike. 
As  stated  in  the  special  symptomatology,  the  individual  symp- 
toms may  not  be  severe,  yet  the  ill  look  of  the  patient  shadows 
our  prognosis. 

Atypical  Appendicitis. — The  appendix  may  occupy  an  abnormal 
position ;  it  may  lie  entirely  extra-peritoneally  under  the  cecum 
(Bryant  and  Manley).  I  have  also  seen  this  in  several  cases.  In 
these  cases  suppuration  of  the  appendix  may  lead  to  infection  of 
the  cellular  tissue,  giving  a  retroperitoneal  abscess,  which  may 
burrow  upward  and  become  perinephric  or  subdiaphragmatic  in 
character ;  or  downward  into  the  pelvis,  forming  a  perirectal  sup- 
puration. The  unusual  length  of  the  appendix  may  lead  to  local 
symptoms  in  other  than  the  iliac  or  so-called  appendiceal  region. 
Malformations,  especially  an  undescended  and  imperfectly  formed 
cecum,  and  transposition  of  viscera,  in  which  the  appendix  is 
found  upon  the  left  side,  are  rare  occurrences,  making  diagnosis 
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practically  impossible,  and  greatly  confusing  the  operator.  It  is 
not  an  unusual  thing  to  meet  with  appendicitis  developing  in  a 
hernial  sac. 

Appendicitis,  in  the  symptoms  presented,  may  be  atypical.  The 
initial  pain,  that  we  have  emphasized  as  the  most  important  and 
constant  of  all  symptoms,  is  sometimes  wanting.  Perforation 
and  gangrene  may  occur  without  pain.  The  absence  of  circum- 
scribed rigidity  and  of  point-tenderness  has  been  noticed  in  many 
cases.  Rigidity  is  a  transient  symptom  and  may  escape  obser- 
vation ;  it  is  very  difficult  to  appreciate  it  in  obese  patients. 
Schrady  found  it  present  in  120  out  of  300  cases.  My  experience 
justifies  me  in  regarding  it  as  a  far  more  constant  symptom  than 
these  figures  would  imply.  McBurney's  point  of  tenderness,  it  is 
true,  is  present  or  feigned  in  many  other  conditions,  but  in  appen- 
dicitis it  is  rarely  absent  except  in  those  conditions  of  malposition 
of  the  cecum  and  appendix.  It  is  quite  well  understood  from  our 
pathology  and  symptomatology  that  a  tumor  is  by  no  means  a 
constant  phenomenon  in  appendicitis.  In  atypical  cases  of  ap- 
pendicitis the  tumor  may  be  quite  remote  from  its  wonted  local- 
ity: it  is  found  in  the  pelvis,  near  the  median  line,  or  to  the  oppo- 
site side ;  close  under  the  liver,  or  above  the  crests  of  the  ilia  in 
the  lumbar  regions. 

Differential  Diagnosis. — The  diagnosis  of  appendicitis  is  usu- 
ally clearly  marked  by  its  distinctive  symptoms,  yet  there  are 
many  diseases  which  present  general  features  so  closely  resem- 
bling that  we  should  in  every  individual  case  take  them  under 
consideration,  and  eliminate  their  possibility.  Mere  functional 
disturbances  of  other  viscera  confuse  the  diagnosis.  Menstrual 
disorders,  vesical  irritations,  intestinal  disturbances,  the  nervous 
perturbances  in  neurotics,  are  phenomena  that  may  occur  coin- 
cident with  an  attack  of  appendicitis  and  obscure  the  essential 
symptoms.  Through  the  daily  press  the  public  has  become  ac- 
quainted with  the  symptoms  of  appendicitis,  and  imaginative 
hypochondriacs  are  frequently  assuming  the  symptoms. 

In  these  minor  ailments  and  nervous  conditions  the  essential 
symptoms  and  physical  signs  of  appendicitis  are  wanting,  and 
patient  investigation  will  usually  exonerate  the  appendix. 

Perforating  Gastric  and  Duodenal  Ulcer:  Certain  grave  intra- 
abdominal conditions  present  symptoms   so  closely  resembling 
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appendicitis  that  we  must  resort  to  ever}'  differential  aid  to  show 
the  distinction.  In  both  appendicitis  and  perforating  gastric  and 
duodenal  ulcer  the  onset  is  usually  sudden ;  in  both  the  pain  may 
at  first  be  diffuse  over  the  abdomen,  with  general  rigidit}'.  Shock 
is  more  pronounced  and  persistent  in  perforation  of  the  stomach 
and  duodenum.  Constipation  occurs  in  both.  Meteorism  is 
early  and  conspicuous  in  perforating  gastric  ulcer — it  develops  in 
six  to  twelve  hours ;  it  is  a  late  sign  in  appendicitis.  With  the 
onset  of  appendicitis  there  is  usually  elevation  of  the  pulse  and 
temperature.  The  presence  of  fever  is  one  of  the  most  important 
differential  signs,  distinguishing  appendicitis  from  a  chronic  vis- 
ceral ulcer  with  perforation.  In  a  general  way  the  symptoms  of 
gastric  and  duodenal  ulcer  are  directed  to  the  upper  zone  of  the 
abdomen,  while  those  of  appendicitis  are  below  the  umbilicus. 
In  gastric  and  duodenal  ulcer,  and  cholecystitis,  especially  the 
last,  the  escaping  visceral  contents  directed  by  the  colon  may 
make  their  way  to  the  iliac  fossa,  and  hence  it  is  that  pain  is  often 
felt  in  that  region ;  it  is  a  secondary,  and  not  the  initial  pain, 
however.  And  so  we  may  have  a  tenderness  in  the  iliac  region 
in  duodenal  ulcer,  yet  it  is  not  that  specific  point-tenderness  of 
appendicitis  to  which  we  ascribe  the  greatest  value. 

Perforating    Gastric    and    Duo- 
Appendicitis,  denal  Ulcer. 

History. — Alay    be    wanting,    or      Usually  history  of  gastric  dis- 
there  may   have   been   similar  order  for  some  time, 

previous  attacks. 
Age. — Any   age,   most   common     Usually    between    20    and    40 

from  10  to  30  years.  years. 

Sex. — More  frequent  in  males.  Far  more  frequent  in  females. 

Vomiting. — Occurs  in  about  one-     Only  occasionally  occurs  at  the 
half  the  cases.  time   of   perforation.      Blood 

may  be  found  in  vomitus  and 
stools. 
Pain. — Of   greatest   intensity   in      Of    greatest    intensity    in    the 
the  iliac  region.  epigastrium,    right    and    left 

hypochondria. 
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SiGNIFR-ANT    POINTS    OF    AUDOMINAL    TENDERNESS. 

A.  Tip  of  nintli  rib. 

B.  Tip  of  tenth  rib,  the  point  of  usually  assigned  gall-bladder  tenderness. 

C.  Robson's  point  of  tenderness  in  cholecystitis. 

D.  Head's  triangle,  area  of  tenderness  in  gastric  ulcer. 

E.  Point  of  tenderness  in  ureteritis. 

F.  Point  of  tenderness  in  ovaritis. 

G.  McBurney's  point,  in  appendicitis. 
H.  Anterior  spine  of  ileum. 
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Appendicitis. 

Tenderness. — McBurney's  point 
of  tenderness  in  the  right  ihac 
region. 


Muscular  Rigidity. — Right  rec- 
tus and  right  external  oblique 
are  especially  rigid  immedi- 
ately over  the  appendix. 

Pulse  and  Temperature. — Fre- 
quent pulse  and  elevation  of 
temperature  are  early  symp- 
toms, present  throughout  the 
attack. 

Shock. — Accompanies  only  the 
perforative  or  gangrenous 
form. 

Tumor.- — Usually  detected  by 
the  third  day,  in  the  right  iliac 
region. 

Effaccmcnt  of  Hepatic  Dulncss. 
— Rarely  observed  in  appen- 
dicitis. 


Perforating    Gastric    and    Duo- 
denal Ulcer. 

More  diffuse,  in  the  epigastric 
and  hypochondriac  regions. 
Iliac  region  may  show  sen- 
sitiveness, but  no  definite 
point-tenderness. 

Rigidity  of  the  muscles  in  the 
epigastric  region  most 
marked. 

Afebrile  in  onset.  Rapid  pulse 
and  low  temperature  follow 
perforation.  Late  rise  of 
temperature  due  to  peritoni- 
tis. 

Early  and  pronounced. 


No  tumor ;  occasionally  indura- 
tion from  peritoneal  adhe- 
sions at  site  of  ulcer. 

An  early  phenomenon  in  gas- 
tric perforation. 


Intestinal  obstruction,  especially  intussusception,  may  be  mis- 
taken for  appendicitis.  The  vomiting,  the  localized  pain  in  the 
iliac  region,  the  tenderness,  and  relative  constipation,  with  the 
development  of  a  tumor,  are  features  in  common.  In  intussus- 
ception the  pain  is  more  paroxysmal  in  character,  and  in  the 
interval  the  patient  is  more  comfortable ;  fever  is  usually  absent, 
never  high  until  the  onset  of  peritonitis ;  muscular  rigidity  is  not 
marked,  and  is  generally  entirely  absent ;  the  tumor  itself  is  soft, 
of  different  shape,  of  more  distinct  outlines,  and  changes  in  posi- 
tion with  the  progress  of  the  intussusception ;  tenesmus  with 
mucohemorrhagic  stools  is  in  itself  almost  sufficient  to  eliminate 
appendicitis ;  rectal  examination  may  detect  the  apex  of  the  intus- 
susceptum. 
i8 
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Typhoid  Fever:  The  iliac  tenderness  which  is  sometimes 
marked  in  the  early  stage  of  typhoid  fever  may  lead  this  disease 
to  be  mistaken  for  appendicitis.  This  confusion  is  more  real 
than  one  might  imagine,  yet  the  difference  in  onset  and  in  the 
physical  phenomena  of  the  two  diseases  is  very  wide.  Typhoid 
fever,  with  its  feeling  of  lassitude,  headache,  anorexia,  coated 
tongue,  epistaxis,  and  diarrhea,  is  certainly  distinctive  from  ap- 
pendicitis, and  the  only  features  in  the  early  stage  of  typhoid  that 
resemble  appendicitis  are  local  iliac  tenderness  and  vomiting;  but 
there  is  absence  of  rigidity,  the  absence  of  a  tumor,  the  negative 
results  of  a  rectal  examination ;  the  development  of  an  eruption, 
the  enlargement  of  the  spleen ;  and  by  the  end  of  the  first  week 
the  temperature  curve  and  Widal's  reaction  should  establish  the 
diagnosis  of  typhoid  fever. 

It  is  in  the  later  stage  of  typhoid  that  a  combination  of  cir- 
cumstances may  exist  which  would  lead  to  the  erroneous  diagno- 
sis of  appendicitis.  If  typhoid  has  not  been  positively  diagnosed, 
if  it  happens  to  be  an  ambulatory  case,  if  localized  peritonitis 
precedes  the  perforation  of  typhoid  ulcer,  and  if  the  ulcer  is  in 
the  cecum  or  appendix,  or  if  the  case  is  not  seen  until  the  per- 
foration takes  place,  the  difficulty  of  determining  its  nature  must 
be  apparent.  Happily  the  surgical  indications  are  the  same  in 
both  instances. 

A  movable  kidney  will  not  infrequently  descend  to  the  region 
of  the  appendix,  and  here  by  traction  upon  and  constriction  of 
its  blood-vessels  and  ureter  acute  symptoms  of  abdominal  pain 
with  vomiting,  serious  shock,  and  local  tenderness  may  appear. 
The  kidney  in  its  abnormal  position  ma}'  be  mistaken  for  the 
inflammatory  tumor  of  appendicitis.  We  must  keep  before  us 
the  possibility  of  movable  kidnej',  especially  in  neurotic  females. 
Palpation  will  reveal  the  absence  of  the  kidney  in  its  normal  posi- 
tion ;  the  kidney-shape  of  the  tumor,  and  the  possibility  of  return- 
ing it  to  its  normal  position  when  the  patient  assumes  the  dorsal 
posture,  make  clear  the  diagnosis.  The  complexus  of  symptoms 
grouped  by  Dietl  and  constituting  a  crisis  is  often  misinterpreted 
as  an  attack  of  recurrent  or  relapsing  appendicitis.  Careful  pal- 
pation in  the  interval  should  establish  the  diagnosis.  We  must 
bear  in  mind  the  frequent  association  of  the  two  conditions. 
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Renal  colic  with  its  violent  onset,  its  paroxysmal  pains  radiat- 
ing downward  through  the  lumbar  and  iliac  regions,  with  its 
attendant  vomiting,  great  depression,  and  spasm  of  the  abdom- 
inal muscles,  may  be  mistaken  for  appendicitis.  However,  the 
urinary  symptoms,  retraction  of  the  testicle,  the  pain  reflected  to 
the  genitals,  the  absence  of  persistent  rigidity  and  definite  point- 
tenderness,  and  the  course  and  short  duration  of  the  attacks 
determine  the  diagnosis. 

Cystitis:  Occasionally,  as  we  have  found,  the  appendix  lies  in 
the  true  pelvis,  and  its  distal  end  ma}'  become  attached  to  the 
bladder  and  give  rise  to  symptoms  resembling  cystitis.  The  ab- 
sence of  blood,  mucus,  and  pus  from  the  urine,  the  sudden  onset, 
the  iliac  pain  and  tenderness,  rectal  and  vaginal  examination 
should  exclude  vesical  inflammation. 

Salpingitis  and  ovaritis  pursuing  an  acute  course  may  give  rise 
to  such  pronounced  abdominal  symptoms  as  to  obscure  the  pelvic 
origin  of  the  disease.  Right  pyosalpinx  or  right  ovarian  abscess 
may  be  mistaken  for  appendicitis,  but  the  knowledge  of  the  pre- 
ceding uterine  inflammation  due  to  puerperal,  specific,  or  trau- 
matic infection,  the  history  of  menstrual  disorders,  the  chronic 
character  of  the  disease,  and  the  intimate  connection  that  the 
enlarged  appendages  have  with  the  uterus,  are  guiding  differ- 
ential points;  but  the  essential  point  in  the  diiiferentiation  is  the 
absence  of  the  three  cardinal  symptoms  of  appendicitis,  namely, 
sudden  onset  of  pain,  McBurney's  point  of  tenderness,  and  mus- 
cular rigidity.  A  large  pyosalpinx  or  ovarian  abscess  may  form 
a  tumor  occupying  the  iliac  fossa,  resembling  peri-appendicular 
suppuration.  Even  in  such  instances  the  history  and  the  manner 
of  the  development  of  the  tumor  should  make  the  diagnosis. 

Ruptured  Ectopic  Gestation:  It  would  appear  that  the  history 
and  physical  signs  and  the  accompanying  menstrual  disorder 
should  distinguish  a  ruptured  ectopic  gestation  from  appendicitis. 
In  both  there  may  be  amenorrhea ;  in  both  violent  pain  attends 
the  onset ;  in  both  muscular  rigidity  may  be  present,  and  shock 
is  a  constant  symptom.  In  three  instances,  as  previously  stated, 
I  have  seen  an  attack  of  appendicitis  bring  on  uterine  hemor- 
rhage. In  one  of  these  cases  there  was  amenorrhea  for  eight 
weeks,  then  hemorrhage  was  profuse.  Vaginal  examination  was 
negative,  yet  an  erroneous  diagnosis  of  extra-uterine  pregnancy 
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was  made.  The  appendix  was  found  gangrenous  and  entirely  sep- 
arated from  the  cecum  and  an  opening  as  large  as  a  dime  marked 
its  former  site  of  attachment ;  through  this  opening  intestinal 
contents  had  abundantly  escaped  into  the  peritoneal  cavity.  The 
patient  was  submitted  to  operation  in  a  little  less  than  six  hours 
after  the  occurrence  of  the  first  symptom,  yet  there  were  evi- 
dences of  general  peritonitis.  Copious  irrigation  with  drainage 
through  each  loin  and  vagina  established  successful  sewerage, 
and  the  patient  recovered.  Happily  such  confounding  conditions 
will  not  often  occur.  The  general  symptoms  of  pregnancy,  the 
presence  of  a  tumor,  the  lateral  or  forward  displacement  of  the 
uterus,  and  at  the  time  of  rupture  the  recurring  syncope,  the  pres- 
ence of  free  fluid  within  the  abdomen  or  the  circumscribed  broad- 
ligament  tumor,  should  make  the  diagnosis. 

Torsion  of  Ovarian  Pedicle:  Torsion  of  the  pedicle  of  a  small, 
unrecognized  ovarian  tumor  may  cause  it  suddenly  to  enlarge 
and  to  become  visible  and  palpable.  The  accompanying  symp- 
toms of  pain,  shock,  nausea,  and  vomiting  suggest  appendicitis; 
yet  the  character  of  the  tumor,  its  tense  elastic  feel,  its  pelvic 
origin,  its  rapid  development,  and  the  diffuse  tenderness  eliminate 
appendicitis. 

Nicholson,  Richardson,  Mixter,  and  Darnall  report  cases  of 
gangrene  of  Meckel's  diverticulum  mistaken  for  appendicitis. 

Prognosis. — Appendicitis  in  infancy  is  prone  to  pursue  a  very 
destructive  course.  Peritonitis  quickly  develops.  Very  obese 
patients,  alcoholics,  and  rheumatics  offer  poor  resistance,  and 
frequently  succumb  in  a  short  time  to  the  ravages  of  infection ; 
and  if  subjected  to  operation,  they  are  not  favorable  subjects. 
In  a  general  way  it  may  be  said  that  the  prognosis  is  influenced 
by  the  severity  of  the  initial  symptoms ;  the  exceptions  to  this 
rule  are  so  numerous  that  we  think  a  better  guide  is  the  per- 
sistency of  the  symptoms.  Our  confessed  inability  always  to 
interpret  the  symptoms  as  exemplifying  the  different  pathological 
types  must  necessarily  obscure  the  prognosis.  The  known  lia- 
bility to  the  sudden  transition  of  a  mild  or  chronic  form  into  the 
severest  types  by  the  accidents  of  perforation  and  gangrene  pre- 
cludes a  favorable  prognosis  even  in  the  simplest  cases.  It  is 
variously  estimated  that  from  7  per  cent,  to  10  per  cent,  of 
patients  die  from  the  first  attack.     What  proportion  of  the  re- 
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maining  90  per  cent,  have  recurrence  must  necessarily  remain 
an  unknown  quantity.  After  two  attacks,  says  McBurney,  a 
patient  is  sure  to  have  a  third,  the  gravity  of  the  condition  in- 
creasing with  each  renewal.  The  symptoms  in  the  first  18  to 
24  hours  clearly  establish  the  diagnosis  and  probable  course  of 
the  disease. 

In  cases  of  relapsing  or  recurrent  appendicitis,  if  the  attack 
comes  on  gradually,  with  definite  local  symptoms,  the  probability 
is  that  it  will  subside,  as  upon  previous  occasions ;  but  if  the 
attack  is  ushered  in  by  pronounced  symptoms — especially  diffuse 
pain,  general  rigidity,  and  shock — perforation  or  gangrene  may 
be  very  properly  feared.  Temperature  in  the  first  24  hours  may 
reach  104°  or  105°,  and  yet  the  patient  may  recover.  A  sudden 
rise  in  the  temperature  after  the  third  or  fourth  day  of  the  disease 
usually  means  circumscribed  peri-appendicular  suppuration. 
The  knowledge  that  gangrenous  appendicitis  and  septic  peritoni- 
tis may  exist  with  practically  a  normal  temperature  leads  us  to 
place  but  small  reliance  upon  prognostic  value  of  the  temperature 
curve.  A  pulse  of  increasing  frequency  indicates  advancing 
sepsis,  and  while  serious  pathological  changes  may  occur  without 
marked  circulatory  disturbances,  much  reliance  may  be  placed  in 
the  behavior  of  the  pulse.  Constipation  and  tympany  not  due  to 
opium  are  ugly  S3aTiptoms ;  if  they  are  accompanied  by  vomiting 
and  a  fast  and  failing  pulse,  a  fatal  termination  may  be  almost 
certainly  predicted.  The  development  of  a  tumor  has  an  imme- 
diate, but  not  an  ultimate  bearing  upon  the  prognosis.  It  assures 
for  a  very  limited  time  comparative  safety.  If  the  general  symp- 
toms are  persistent  and  progressive  with  the  growth  of  the  tumor, 
the  condition  is  exceedingly  critical.  If  the  tumor  is  circum- 
scribed and  the  patient  is  manifestly  better,  it  is  probable  that 
resolution  will  take  place  to  a  very  great  degree.  Severe  symp- 
toms in  the  absence  of  a  tumor  are  of  the  gloomiest  possible  por- 
tent. Epigastric  distention,  due  to  acute  paralytic  distention  of 
the  stomach,  without  general  meteorism,  is  sometimes  one  of  the 
first  symptoms  of  diffuse  peritonitis. 

The  development  of  an  acute  nephritis  is  one  of  the  gravest 
complications,  and  materially  aft'ects  the  operative  mortality. 

Treatment. —  Medical:  "There  is  no  medical  treatment  of 
appendicitis"    (Osier j.     With   this   statement   from   so   high   an 
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authority  according-,  as  it  does,  with  my  own  convictions,  I  might 
proceed  to  the  surgical  management.  But  there  is  a  certain  line 
of  conduct  which  may,  in  a  measure,  relieve  symptoms  and  pre- 
pare the  patient  for  operative  procedure,  should  it  be  required. 
Absolute  rest,  and  restricted  diet  are  essential;  and  in  the  early 
stages  only  enemata  should  be  used  to  move  the  bowels.  Purga- 
tives of  all  character  may  disturb  nature's  efforts  to  form  adhe- 
sions. Although  I  hold  in  such  slight  esteem  the  medicinal  treat- 
ment of  appendicitis,  it  does  not  follow  that  every  case  of  appen- 
dicitis requires  surgical  intervention.  Some  may  recover  and  live 
for  years,  ultimately  dying  of  other  diseases ;  in  other  instances 
much  is  to  be  gained  by  deferring  the  operation.  I  cannot  sub- 
scribe to  the  statement  that  "every  case  of  appendicitis  should 
be  operated  upon  as  soon  as  diagnosed,  unless  the  patient  is 
actually  in  articnlo  mortis  " ;  rather  would  I  say  that  every  case 
requires  operation  at  some  time. 

CoxTRAixDicATiONS  TO  OPERATION. — In  an  acutc  attack,  especially 
if  it  is  the  first,  if  the  symptoms  are  mild  and  show  a  tendency 
to  subside  in  twelve  or  eighteen  hours,  operation  should  be  de- 
ferred. In  relapsing  or  recurrent  appendicitis,  if  the  symptoms 
are  moderate  in  severity,  distinctly  localized,  we  should  postpone 
operation  until  the  interval.  If  a  tumor  has  formed  and  shows 
a  tendency  to  decrease  in  size,  and  if  there  is  no  marked  leucocy- 
tosis  with  subsidence  of  general  symptoms,  we  should  watch- 
fully wait  for  resolution  and  operate  when  the  active  inflamma- 
tory condition  has  subsided.  In  wide-spread  peritoneal  infection 
it  is  sometimes  better  to  defer  operation  than  to  subject  the 
patient  in  his  intensely  septic  condition  to  the  danger  of  operative 
shock.  Operation  should  never  be  done  upon  a  patient  who  is 
manifestly  dying. 

Indications  for  Operation. — In  every  case  that  does  not  show 
improvement  in  24  hours,  we  should  operate.  In  cases  in  which 
the  onset  is  violent,  vomiting  persistent,  constipation  obstinate, 
and  pulse  rapid,  we  should  operate  regardless  of  the  duration  of 
symptoms.  Increasing  pulse,  spreading  sensitiveness,  and  per- 
sistent pain  call  for  immediate  operation.  Symptoms  of  perfora- 
tion or  gangrene  are  of  greatest  urgency.  Pus,  diagnosed  or 
strongly  suspected,  should  be  immediately  removed  by  operation. 
High  temperature  after  the  third  or  fourth  day,  with  local  symp- 
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toms,  even  without  a  tumor  or  rapid  pulse,  demands  operation. 
In  chronic  appendicitis,  in  either  of  its  forms,  operation  in  the 
interval  should  invariably  be  advised.  The  detection  of  a  tumor 
usually  demands  immediate  interference — it  always  does  unless 
it  is  noticeably  decreasing.  Operation  should  never  be  deferred, 
if  general  symptoms  are  severe,  for  the  appearance  of  a  tumor 
to  confirm  the  diagnosis.  The  appearance  of  the  patient  must 
always  be  taken  into  account.  The  local  phenomena  may  mis- 
lead us,  but  the  serious  illness  of  the  patient  is  expressed  in  his 
countenance ;  this  is  of  especial  value  in  that  deceptive  lull  em- 
phasized in  the  symptomatology,  when  all  symptoms  save  pulse 
and  appearance  of  patient  indicate  improvement. 

Surgical  Indications. — Complete  ideal  surgery  demands  the 
removal  of  the  appendix  in  every  case  of  operative  appendicitis ; 
yet  the  inexpediency  of  this  is  admitted  by  all  conservative  sur- 
geons. Richardson,  Keen,  McBurney,  and  McCosh  are  some  of 
the  men  who  value  life  above  such  ideal  surgery.  If  the  field  is 
actively  septic,  if  the  appendix  is  deeply  imbedded  in  adhesions, 
and  we  can  secure  thorough  drainage  without  breaking  up  these 
adhesions,  the  appendix  should  be  left ;  the  chance  of  infecting 
the  peritoneum  is  too  great.  Extreme  conditions  of  the  patient 
may  forbid  search  for  the  appendix.  Should  these  patients  re- 
cover, operation  for  the  removal  of  the  appendix  later  should  be 
advised  even  in  the  absence  of  symptoms  (Richardson).  In  all 
other  cases  the  surgical  indication  is  to  remove  the  appendix, 
and,  when  necessary,  to  provide  drainage. 
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ABSCESS  OF  THE  LIVER. 

Definition. — An  intracapsular  suppurative  process  involving  the 
parenchyma,  bile-ducts,  or  blood-channels  of  the  liver. 

Synonyms. — Hepatic  abscess,  suppurative  hepatitis. 

Frequency. — Out  of  28,034  cases  of  internal  diseases  treated  at 
the  Medical  clinic  at  Zurich,  Dudly  found  but  12  cases  of  hepatic 
abscess,  clinically  or  anatomically  recognized.  Mejia  reports 
that,  in  the  City  of  Mexico  out  of  88,416  deaths,  he  found  that 
1,985  were  due  to  hepatitis  purulenta.  Ewald,  from  the  records 
of  the  Berlin  Pathological  Institute  finds  hepatic  abscess  in  1.5 
per  cent,  of  all  autopsies.  Moore,  from  the  records  of  St.  Bar- 
tholomevi^'s  Hospital,  London,  finds  its  relative  frequency  to  all 
internal  diseases  less  than  i  per  cent.  Musser  places  its  fre- 
quency at  nearly  3  per  cent.  Osier  finds  it  not  very  infrequent 
in  Baltimore.  The  average  surgeon  will  meet  with  from  one  to 
four  cases  in  the  course  of  a  year  in  this  climate. 

Etiology. — In  the  literature  of  this  subject  we  meet  with  the  terms 
'  spontaneous,'  '  primary,'  and  '  idiopathic  '  abscess,  which  create 
much  confusion  in  its  study,  and  are  manifestly  confessions  of 
ignorance  of  the  etiology  of  this  affection.  That  any  disease 
can  spontaneously  spring  into  existence  without  an  essential 
cause,  or  be  idiopathic  in  origin,  is  contrary  to  all  observation  of 
progressive  medicine ;  yet  we  must  confess  that  the  active  or 
essential  cause  is  not  always  demonstrable.  Unfortunately  there 
are  many  instances  of  abscess  of  the  liver  in  which  the  determin- 
ing cause  is  not  ascertainable.  To  assign  these  to  such  vague 
influences  as  thermic  changes,  alcohol,  and  malarial  cachexia, 
which  have  no  known  pyogenic  power,  leaves  unanswered  the 
question  of  pathogenesis.  Let  us  confess  that  in  certain  forms 
of  tropical  abscess  the  cause  cannot  be  discovered,  yet  in  their 
pathological  and  clinical  course  they  present  features  identical 
with  abscesses  in  which  the  etiology  is  well  known.  Harley  says 
that  every  form  of  hepatic  abscess  is  invariably  preceded  by  a 
recognizable  cause,  and  that  the  so-called  idiopathic  abscess  may 
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be  only  a  metastatic  abscess  in  which  the  origin  has  eluded  detec- 
tion. Allbutt  accepts  the  term  '  idiopathic '  "  only  in  its  nega- 
tive bearing,"  that  is,  in  those  cases  in  which  the  cause  is  unas- 
signed.  Neil  Macleod  maintains  that  tropical  abscess,  the  only 
form  for  which  spontaneous  evolution  is  claimed,  is  the  result 
of  dysenteric  ulceration. 

It  is,  therefore,  not  assuming  too  much  for  the  future  to  pre- 
dict that  the  terms  '  spontaneous  '  and  '  idiopathic  '  will  fall  into 
disuse,  and  we  shall  attain  to  greater  precision  in  the  patho- 
genesis of  hepatic  suppurations. 

Climate  plays  a  very  important  part  as  a  predisposing  cause 
of  hepatic  abscess.  It  is  a  disease  of  the  widest  geographical  dis- 
tribution, yet  it  is  comparatively  infrequent  in  temperate  regions, 
causing  less  than  3  per  cent,  of  the  total  mortality.  It  prevails 
in  the  tropics  endemically,  as  in  tropical  Asia,  Egypt,  and  Algiers, 
where  it  constitutes  5  per  cent,  of  all  diseases. 

The  disturbances  of  digestion  incident  to  hot  climates  impress 
themselves  especially  upon  the  liver,  producing  hyperemia  of 
that  organ.  The  insufficient  and  poor  quality  of  food,  and  the 
prevalence  of  malarial  toxemia,  are  additional  causes,  which 
Rouis  thinks  sufficient  to  excite  hepatitis.  Foreign  residents  of 
these  localities  are  usually  free  drinkers  of  alcohol,  do  not  adapt 
their  diet  and  mode  of  living  to  the  demands  of  the  climate,  and 
hence  are  especially  liable  to  the  development  of  hepatic  abscess. 
All  authorities  ascribe  to  alcohol  an  important  role  as  an  etiolog- 
ical factor.  Of  36  cases  noted  by  Sachs,  two  were  in  women,  one 
of  these  a  notorious  drinker;  and  all  the  men  were  intemperate. 
Waring  gives  300  cases,  of  which  67.5  per  cent,  were  drunkards. 

Malaria  has  been  considered  to  be  a  determining  cause  of 
hepatic  abscess,  but  now  that  we  know  the  biological  properties 
of  Laveran's  hematozoa,  and  that  they  do  not  cause  suppura- 
tion, the  theory  of  the  malarial  origin  of  hepatic  abscess  should 
at  once  be  rejected;  yet  that  it  does  render  the  hepatic  tissues 
susceptible  to  infection  is  very  clear,  and  it  must,  therefore,  be 
regarded  as  a  predisposing  cause  (Semmola). 

Age:  Hepatic  abscess  is  rare  in  children.  Musser  has  col- 
lected 34  cases  in  children  under  15  years  of  age;  many  others 
have  since  been  reported.  Multiple  abscess  is  met  with  in  the 
new-born,  from  infection  through  the  umbilical  vessels. 


ABSCESS    OF   THE    LIVER.  283 

Sex:  Women  enjoy  almost  absolute  immunity  from  hepatic 
abscess.  In  Sachs's  36  cases  only  2  were  women.  '  Rouis's  series 
contained  250  men  and  8  women.  Of  Waring's  300  collected 
cases  but  9  were  women.  Eichhorst  places  it  at  the  ratio  of  30 
males  to  i  female. 

It  would  be  futile  to  discuss  or  seek  to  untangle  the  confusion 
that  exists  concerning  the  relation  between  tropical  dysentery 
and  hepatic  abscess.  In  1845,  Budd  propounded  the  doctrine 
that  hepatic  suppuration  was  due  to  the  absorption  of  purulent 
matter  from  intestinal  ulceration.  Murchison  refutes  the  idea 
that  an  open  sore  in  the  intestinal  tract  produces  the  hepatic 
suppuration  so  commonly  met  with  in  hot  climates,  and  which 
he  designates  'tropical  abscess,'  with  the  fourfold  argument:  (i) 
tropical  abscess  is  not  uncommon  in  the  absence  of  all  history  and 
symptoms  of  dysentery;  (2)  tropical  abscess  often  precedes  the 
occurrence  of  dysenteric  symptoms ;  (3)  patients  dying  of  trop- 
ical abscess  often  show  no  evidence  of  intestinal  ulceration,  active 
or  healed ;  (4)  abscess  occurring  from  ulceration,  that  is,  pyemic 
in  character,  is  usually  multiple,  whereas  the  tropical  abscess  is 
usually  single,  rarely  more  than  three.  The  investigations  of 
Morehead,  with  21  fatal  cases  of  abscess  of  the  liver  without  any 
sign  of  intestinal  ulceration ;  and  Waring's  series  of  204  cases,  in 
one-fourth  of  which  there  were  no  ulcerations,  cicatrices,  or  abra- 
sions in  the  intestines,  strengthen  the  position  of  Murchison. 
Having  established  the  identity  of  a  peculiar  solitary  tropical 
abscess,  which  sometimes  existed  without  discovered  intestinal 
lesion,  and  which  Martin,  Morehead,  Frerichs,  and  many  later 
observers  ascribe  to  heat,  moisture,  and  alcohol — intangible 
causes — it  therefore  naturally  followed  that  such  an  abscess  was 
designated  '  spontaneous,'  '  primary,'  or  '  idiopathic' 

In  1883,  Kartulis  first  called  attention  to  the  etiological  rela- 
tion of  the  ameba  to  dysentery.  In  1887,  he  described  the  living 
motile  ameba  in  the  contents  of  hepatic  abscess.  Osier,  in  1890, 
reported  a  case  of  dysentery  with  abscess  of  the  liver  in  which 
the  ameba  was  found  in  the  stools  and  in  the  pus  from  the  ab- 
scess. Since  then  the  relation  of  the  ameba  to  dysentery  has 
been  exhaustively  studied.  There  still  prevails  much  doubt  as 
to  the  part  it  plays  in  the  etiology  of  abscess,  but  this  seems  to 
arise  from  the  fact  that  it  is  forgotten  that  in  the  tropics,  as  else- 
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where,  dysentery  may  be  due  to  many  causes,  and  may  exist  in 
various  forms.  That  tropical  dysentery  is  frequently  compli- 
cated with,  or  followed  by  abscess  of  the  liver  is  well  known. 
Rouis  found  that  90  per  cent,  of  his  cases  of  abscess  of  the  liver 
had  dysentery.  In  1,429  autopsies  on  individuals  dying  of  dysen- 
tery Councilman  and  Lafleur  found  306  abscesses  of  the  liver, 
about  I  in  4.  According  to  Kartulis,  in  500  cases  of  dysentery 
over  50  per  cent,  had  abscess  of  the  liver.  Of  40  cases  of  amebic 
dysentery  occurring  in  America,  collected  by  Howard  and 
Hoover,  18  had  abscess  of  the  liver.  If  this  parasite  is  capable 
of  producing  the  destructive  changes  in  the  intestinal  wall,  it 
would  appear  that  they  are  able  to  accomplish  the  same  effect 
in  the  liver.  Kelsch  and  Kiener  in  their  excellent  work,  "  Traite 
des  maladies  des  pays  chauds,"  1889,  found  that  of  314  cases  of 
hepatic  abscess  dysentery  coexisted  in  268:  and  the  constancy  of 
the  presence  of  the  ameba  in  both  affections  led  them  to  conclude 
that  abscess  of  the  liver  is  caused  by  the  ameba  coli  found  in  the 
ulceration  of  the  intestines.  Neil  Macleod  says  that  dysentery 
is  the  invariable  precursor  of  tropical  liver-abscess.  Forbes  says 
that  amebic  dysentery  is  that  form  after  which  tropical  abscess  is 
found  in  most  cases,  if  not  always.  In  80  per  cent,  of  necropsies 
performed  on  patients  with  liver  abscess,  some  one  of  the  follow- 
ing conditions  were  found :  the  amebae  coli  were  in  the  stools,  on 
the  surface  of  the  dysenteric  ulcer,  or  in  the  wall  of  the  intes- 
tine ;  cicatrices  of  the  intestinal  mucous  membrane  were  found ; 
the  amebas  were  found  in  the  walls  of  the  abscess  or  in  its  con- 
tents. Councilman  and  Lafleur  regard  the  ameba  the  essential 
morbific  agent,  capable  independently  of  producing  hepatic  sup- 
puration. 

It  is  very  difficult  to  ascribe  to  amebre  their  etiological  signifi- 
cance. Virchow  regarded  them  only  as  the  carriers  of  micro- 
organisms. Zancarol  considers  hepatic  abscess  a  microorgan- 
ismal  disease,  the  prime  factor  of  which  is  the  streptococcus,  and 
holds  that  the  ameba  plays  no  role  in  the  pathogenesis.  Kartulis 
himself  admits  the  association  of  other  bacteria.  Kruse  and  Pas- 
quale  believe  that  it  is  the  combined  action  of  amebre  and  bac- 
teria which  produces  the  destructive  changes  in  the  liver. 

It  appears  that  sufficient  proof  is  in  hand  to  justify  us  in 
classifying  amebic  dysentery  as  a  separate  and  distinct  disease. 
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often  giving  rise  to  the  complication  of  hepatic  abscess.  But 
little  weight  can  be  given  to  the  arguments  deduced  to  show  that 
they  are  simultaneous  localizations  of  the  same  infective  agent, 
nor  is  it  at  all  clear  that  in  any  definite  series  of  cases  the  abscess 
of  the  liver  is  the  exciting  cause  of  the  dysentery,  as  Annesley 
asserts,  and  as  Flexner  believes  occurred  in  one  of  his  cases. 

Pus  from  hepatic  abscess  is  often  sterile.  Calmette,  of  Cochin- 
China,  quoted  by  Schweiger,  found  the  pus  sterile  in  7  hepatic 
abscesses;  and  Kartulis  found  it  so  in  8  out  of  13  cases.  It  is 
argued  that  this  does  not  disprove  that  microorganisms  were  not 
once  present  in  pyogenic  potency,  but  that  they  have  disappeared, 
destroyed  by  the  liver-cells  or  bile.  Zancarol  claims  that  the  pus 
from  a  hepatic  abscess  is  just  as  deleterious,  whether  sterile  or 
not,  as  from  other  suppurative  organs. 

Microorganisms,  other  than  amebse,  play  a  joint  or  independent 
role  in  the  pathogenesis  of  liver-abscess.  The  streptococcus,  the 
bacillus  pyocyaneus,  the  bacillus  fetidus,  and  the  bacterium  coli 
have  all  been  found.  Schweiger  in  several  cases  found  the 
staphylococcus  aureus. 

The  amebas  reach  the  liver  by  the  portal  circulation.  The  sit- 
uation of  the  ulcer  in  the  colon,  the  presence  of  the  amebae  on 
the  surface  of  the  ulcer,  in  the  wall  of  the  intestine,  and  in  the 
venous  radicles,  explains  their  easy  transmission  to  the  liver. 
Councilman  and  Lafleur  report  a  case  in  which  the  amebje  were 
found  in  the  exudate  of  peritonitis,  thus  showing  the  possibility 
of  infection  by  route  of  the  peritoneum.  Evidence  is  wanting  to 
show  that  they  reach  the  liver  by  the  bile-channels  or  by  the 
lymphatics. 

In  this  climate  the  most  frequent  cause  of  abscess  of  the  liver 
is  the  transmission  of  infectious  matter  to  the  organ  by  the  cir- 
culation from  focal  suppuration  elsewhere.  The  infection  may 
reach  the  liver  by  the  portal  vein,  by  the  hepatic  artery,  and  by 
the  cystic  vein.  Of  special  importance  is  infection  by  way  of  the 
cystic  vein  and  its  branches.  The  veins  of  the  gall-bladder  and 
bile-ducts  are  roots  of  the  portal  vein ;  septic  stations  in 
their  route  may  give  rise  to  pylephlebitis  or  septic  emboli.  The 
possibility  of  regurgitation  from  the  vena  cava,  while  suggested, 
is   scarcely  plausible.     Suppuration    in   any   organ    contributing 
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blood  to  the  portal  vein  may  furnish  the  infected  embolus,  which, 
reaching  the  liver,  will  give  rise  to  suppurative  hepatitis. 

We  have  attempted  to  show  the  causal  relation  existing  be- 
tween amebic  dysenterj^  and  amebic  abscess.  Dysentery  in  any 
of  its  forms,  in  this  climate  or  in  the  tropics,  may  and  does  occa- 
sionally give  rise  to  abscess  of  the  liver,  multiple  or  single. 
Lesions  of  the  digestive  tract,  of  whatsoever  character,  owing  to 
the  direct  vascular  connection  through  the  portal  vein,  are  espe- 
cially prone  to  initiate  the  formation  of  an  abscess.  This  may  be 
metastatic  or  embolic  in  character,  the  embolus  being  septic,  or, 
as  Virchow  designates  it,  malignant.  There  may  be  an  extension 
of  the  inflammation  through  the  vein  in  the  form  of  pylephle- 
bitis, invariably  resulting  in  fatal  suppurative  hepatitis. 

Suppurative  appendicitis  ranks  second  only  to  amebic  dysen- 
tery as  a  cause  of  secondary  abscess  of  the  liver.  Of  17  cases 
of  abscess  of  the  liver  Jackson  found  that  in  10  the  cause  was 
appendicitis.  In  527  cases  of  appendicitis  Fitz  found  11  of  sup- 
purative phlebitis  and  hepatitis.  In  100  appendicular  post-mor- 
tems Einhorn  found  6  complicated  by  pylephlebitis  and  secondary 
abscess  of  the  liver. 

Abscess  of  the  liver  as  a  sequel  of  typhoid  ulceration  is  rare. 
Bokai,  quoted  by  Walsh,  reported  one  case  in  which  the  inflam- 
mation was  traced  along  the  portal  vein.  In  2,000  autopsies 
made  in  Munich  on  persons  dying  of  typhoid  fever,  abscess  of 
the  liver  was  found  in  12  only  (Osier).  Romberg  reports  9 
cases  of  hepatic  abscess  in  connection  with  typhoid  fever,  and 
speaks  of  abscess  of  the  kidney,  spleen,  and  mesenteric  glands  in 
association.  In  the  Medical  A^ews,  Nov.  15,  1890,  I  reported  a 
case  of  solitary  abscess  of  the  liver  in  a  young  man,  occurring 
four  months  after  a  well-defined  case  of  typhoid  fever.  After 
free  incision  and  drainage  the  patient  recovered.  This  is  the 
only  instance  I  am  aware  of  in  which  this  sequel  of  typhoid  fever 
has  occurred  in  Nashville.  Typhoid  infection  may  cause  hepatic 
abscess  in  three  different  ways:  (i)  it  may  be  metastatic  from 
the  intestinal  ulcer  or  some  other  point  of  suppuration ;  (2)  from 
typhoid  ulceration  of  the  biliary  passages ;  (3)  in  consequence  of 
pylephlebitis.  That  the  affection  occurs  as  the  result  of  ascend- 
ing thrombosis,  producing  symptoms  of  peritonitis,  may  account 
for  the  fact  that  it  is  often  not  recognized  clinically. 
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Primary  tubercular  abscess  of  the  liver  is  exceedingly  rare. 
Thorowgood  and  MacKenzie  each  report  a  case  of  undoubted 
character,  and  in  their  researches  find  it  a  very  exceptional  occur- 
rence. 

Operations  upon  the  rectum,  pelvic  floor,  and  genitals  have 
contributed  their  quota  to  the  formation  of  hepatic  abscess.  Bet- 
telheim  reports  a  case  of  hepatic  abscess  of  gonorrheal  origin ; 
the  infection  was  probably  a  thrombosis  originating  in  the  puden- 
dal plexus.  No  embolus  was  found,  yet  Thierfelder  tells  us  that 
embolism  of  branches  of  the  portal  vein  may  occur  without  leav- 
ing any  trace. 

Pancreatitis,  abscess  of  the  spleen,  gastric  and  duodenal  ulcers 
are  other  intra-abdominal  diseases  which  may  supply  through 
the  portal  vein  infection  to  the  liver.  Hehir  records  a  case  of 
multiple  abscess  of  the  liver,  from  ulcer  of  the  duodenum  follow- 
ing a  severe  burn ;  the  pus  contained  neither  staphylococci,  strep- 
tococci, nor  amebse,  but  a  number  of  ordinary  small  micrococci 
were  found. 

While  infection  by  the  portal  circulation  is  the  most  frequent 
cause  of  hepatic  suppuration,  infective  wounds  and  pyogenic  dis- 
eases in  other  organs  and  parts  of  the  body  whose  venous  blood 
pursues  the  channels  of  the  greater  circulation  may  incite  sup- 
purative hepatitis.  In  such  instances  there  may  be  no  distinct 
embolus,  but  the  pyemic  blood,  with  its  contained  microorgan- 
isms, finally  reaches  the  liver,  and  the  bacteria,  largely  contained 
within  the  white  corpuscles,  produce  swelling  and  disintegra- 
tion of  the  liver-cells,  and  a  pus-producing  plant  is  established. 
An  embolus  in  the  general  circulation  may  reach  the  liver  by  the 
hepatic  artery  after  traversing  the  heart  and  lungs.  Wounds  of 
the  head  were  formerly  supposed  to  be  especially  prone  to  be 
followed  by  hepatic  abscess ;  it  is  now  known  that  there  is  no 
such  special  predisposition  ;  the  lungs  are  far  more  likely  to  be 
involved  by  septic  infarctions.  In  death  from  surgical  diseases 
and  injuries  Waldeyer,  quoted  by  Edwards,  found  that  667^  per 
cent,  of  the  cases  had  pulmonary  abscess,  while  only  6  per  cent, 
had  hepatic  abscess. 

Gall-stones  may  create  an  atrium  for  infection  by  the  intestinal 
bacteria.  The  suppurating  process  may  extend  to  the  liver  as  a 
cholangeitis,  or  by  inflammation  or  emboli  through  the  cystic 
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vein.  In  two  cases  of  hepatic  abscess,  the  sequel  of  typhoid 
fever,  suppurative  cholangeitis  and  cholecystitis  with  gall-stone 
were  found.  The  bacillus  typhosus  no  doubt  initiated  the  entire 
pathological  process.  German  writers  regard  gall-stone,  after 
dysentery,  the  most  common  cause  of  abscess  of  the  liver. 

Ascarides  entering  from  the  intestine  through  the  common 
duct  may  excite  a  mechanical  irritation,  which  becoming  infected 
leads  to  the  formation  of  hepatic  abscess.  Hirschfeld,  quoted  by 
Lingen,  has  collected  50  cases  in  which  ascarides  found  their  way 
into  the  bile-ducts  and  produced  purulent  processes ;  most  of 
these  were  in  children.  Musser  collected  8  cases  from  the  same 
cause,  all  in  children. 

Echinococcus  cysts  may  undergo  changes  resulting  in  hepatic 
suppuration. 

Wounds  of  the  liver,  open  or  concealed,  may  for  obvious  rea- 
sons give  rise  to  suppurative  hepatitis ;  yet  such  an  occurrence 
is  comparatively  rare.  Musser  has  been  able  to  collect  8  in- 
stances. 

Pathology. —  i.  Amebic  Abscess:  In  the  pathogenesis  of  he- 
patic abscess  we  have  accorded  to  the  ameba  coli  individual 
importance.  Its  association  with  dysentery  leaves  but  little 
doubt  of  its  etiological  relation,  producing,  in  the  colon  chiefly, 
a  characteristic  ulceration,  the  essential  feature  of  which  is 
that  the  primary  change  is  in  the  submucosa,  leading  to  the 
formation  of  abscesses,  which  may  open  through  the  mucosa, 
giving  rise  to  a  deep  ulcer  with  overhanging  edges.  Unopened 
abscesses  surround  this  ulcer.  The  amebae  burrow  in  the  sub- 
mucosa and  into  the  glands,  invade  the  muscularis,  and  all  the 
coats  of  the  bowel  are  ultimately  involved.  Their  absorption  by 
lymphatics  is  in  a  great  measure  precluded  by  their  size,  hence 
they  reach  the  liver  by  the  portal  circulation.  The  necrobiotic 
process  there  incited  is  not  definitely  understood,  but  here,  as  in 
the  intestinal  ulcer,  the  destructive  process  is  possibly  modified 
by  the  action  of  bacteria  accompanying  them.  We  have  previ- 
ously explained  why  these  bacteria  are  not  always  found. 
Whether  the  destructive  process  begins  in  the  hepatic  cells,  as 
Ewald  seems  to  think,  or,  as  Lafleur  contends,  in  the  interlobular 
areas,  is  undetermined.  In  either  event  the  purulent  softening 
of  the  affected  parts  breaks  the  capsule,  and  two  or  more  acini 


ABSCESS    OF   THE    LIVER.  289 

coalesce  and  gradually  involve  adjacent  acini  until  the  destruc- 
tive process  may  involve  an  entire  lobe  of  the  liver  or  more. 

Contents:  The  contents  of  the  abscess-cavity  depend  largely  upon 
the  duration  of  the  process  and  the  size  of  the  abscess.  In  very 
small  abscesses  the  contents  are  gelatinous ;  in  larger  ones,  of 
more  fluid  consistency.  In  recent  abscesses  the  contents  are 
brown,  chocolate-colored,  usually  described  as  resembling  an- 
chovy sauce,  consisting  of  liver-cells  and  detritus ;  little  or  no  bile 
is  found.  In  older  abscesses  yellow  or  greenish-yellow  pus  is 
met  with,  peculiar  in  character  and  not  described  as  laudable. 
Microscopically  examined,  the  contents  will  show  the  amebse, 
though  they  are  not  always  detected  in  the  pus  first  discharged. 
The  contents  are  usually  sterile  of  bacteria,  though  various  pyo- 
genic germs  may  be  found.  The  striking  characteristic  of  the 
pus  from  an  amebic  abscess  is  the  absence  of  leucocytes.  The 
liver-cells  seem  to  have  undergone  necrobiosis  and  liquefaction, 
and  show  no  leucocytic  invasion. 

In  recent  abscesses  the  wall  of  the  cavity  consists  of  edematous 
liver-substance,  soft,  irregular,  and  with  attached  masses  of 
necrotic  tissue.  In  large  and  old  abscesses  usually  three  zones 
can  be  made  out:  (i)  a  necrotic  central  zone;  (2)  a  highly  refrac- 
tive reticulum ;  (3)  a  layer  of  granulation  tissue  (Howard  and 
Hoover).  There  is  no  evidence  of  leucocytic  reaction  around, 
unless  there  be  other  infection.  The  amebse  are  more  often  found 
in  the  walls  of  the  abscess  than  in  its  contents.  The  more  acute 
the  abscess,  the  greater  the  probability  of  being  able  to  detect 
the  amebse.  Around  the  abscess  there  may  be  focal  areas  of 
non-suppurative  necrosis,  due  to  the  absorption  of  a  solid  toxic 
substance  produced  by  the  amebic.  The  liver-tissue  surround- 
ing the  abscess  is  usually  pale,  and  does  not  show  evidences  of 
inflammation. 

Number:  The  tropical,  or  as  it  should  be  called,  the  amebic  ab- 
scess, is  usually  single,  rarely  more  than  three.  Occasionally 
there  is  one  large  abscess  with  smaller  satellites ;  and  after  the 
evacuation  of  the  principal  abscess,  the  smaller  ones  may  attain 
to  large  size  and  pursue  a  destructive  course. 

Seat:  Dysenteric  abscess  elects  for  its  development  usually  the 
right  lobe  of  the  liver.  Of  156  cases  Rouis  found  the  seat  of  the 
disease  in  122  to  be  the  right  lobe.     This  is  accounted  for  by  the 
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greater  relative  size  of  this  portion  of  the  Hver.  It  is  further 
explained  b}'  Langenbuch  by  the  distribution  of  the  branches 
of  the  portal  vein :  that  branch  leading  to  the  right  lobe  is  larger 
and  runs  parallel  to  the  main  stem,  while  that  going  to  the  left 
lobe  is  at  right  angles  to  it.  The  abscess  is  usually  situated  near 
the  upper  or  convex  surface  of  the  liver ;  hence  the  frequent  dia- 
phragmatic and  thoracic  complications.  It  must  not  be  inferred 
that  the  left  lobe  or  any  part  of  the  liver  is  exempt  from  this 
form  of  suppuration. 

Size:  An  abscess  varies  in  size  from  that  of  a  small  marble  to 
that  of  a  child's  head.  The  entire  liver  may  apparently  be  con- 
verted into  a  sac.  As  much  as  seventeen  pints  of  pus  has  been 
found  in  the  cavity  of  a  hepatic  abscess. 

Appearance  of  the  Liver:  \^ery  large  abscesses  may  be  concealed 
within  the  substance  of  the  right  lobe  of  the  liver  without  giving 
rise  to  any  enlargement,  or  otherwise  affecting  the  appearance 
of  the  organ.  As  they  approach  the  surface  they  may  produce 
distinct  elevations,  exciting  peritoneal  .irritation,  leading  to  the 
formation  of  adhesions  to  the  parietes,  diaphragm,  or  viscera. 
The  complication  of  diaphragmatic  adhesions  and  inflammation 
fixes  the  right  wing  of  the  diaphragm  and  limits  its  movement 
in  respiration. 

2.  Traumatic  Abscess:  Following  injuries  and  wounds  of  the 
liver,  suppuration  may  occur.  In  subparietal  injuries  previous 
disease  of  the  liver  or  bile-channels  may  supply  the  pyogenic 
organism.  The  injured  parench3-ma  and  stagnated  bile  are 
favorable  to  infection  from  the  intestine,  and  as  such  contusions 
and  lacerations  of  the  liver  are  often  attended  by  intestinal  in- 
juries, it  is  not  difficult  to  see  why  suppuration  should  occasion- 
ally occur.  In  wounds  of  the  liver  with  an  external  communica- 
tion, as  gunshot  or  stab-wounds,  the  infection  is  often  introduced 
by  injudicious  probing.  Traumatic  abscesses  of  the  liver  are  usu- 
ally single,  the  size  depending  upon  the  severity  of  the  infection 
and  the  extent  of  the  lesion.  They  are  always  septic  in  charac- 
ter ;  the  contents  show  an  abundance  of  microorganisms.  The 
pus  is  j^ellow,  green,  or  reddish-brown  from  the  admixture  with 
blood  and  disintegrating  liver-tissue.  The  walls  of  the  abscess 
are  irregular,  ragged,  and  composed  of  condensed  liver-tissue, 
infiltrated  with  leucocytes.     The  local  inflammation  excites  sur- 
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rounding  peritonitis,  which  may  be  plastic  or  suppurative  in 
character. 

3.  Embolic  Abscess:  The  American  surgeon  occasionally 
meets  with  amebic  abscess,  but  usually  the  form  of  suppurative 
hepatitis  encountered  is  embolic  or  metastatic  in  character  from 
a  septic  focus.  A  thrombosis  undergoing  "  puriform  deliques- 
cence "  in  the  ultimate  radicles  of  the  portal  vein,  or  in  any 
part  thereof,  may  supply  the  germ-laden  embolus,  which,  lodg- 
ing in  some  of  the  interlobular  ramifications,  produces  engorge- 
ment, liquefaction  and  purulent  degeneration  of  the  parenchyma 
of  the  liver.  The  inauguration  of  this  secondary  infection 
through  the  channels  of  the  portal  vein  is  readily  comprehended. 
It  is  not  so  easy  to  explain  the  origin  of  those  abscesses  of  the 
liver  secondary  to  infective  processes  in  bones,  tissues,  and  organs 
in  communication  only  with  the  general  circulation.  The  fre- 
quency of  pulmonary  infarction  with  subsequent  disintegration 
in  pyemic  conditions  has  been  noted ;  the  embolus  has  only  to 
traverse  the  right  side  of  the  heart,  thence  to  the  lungs  where  it 
is  arrested  in  the  minute  capillaries.  The  experiments  of  O. 
Weber  years  ago  established  that  certain  forms  of  emboli,  espe- 
cially flocculi  of  pus,  pass  the  pulmonary  capillaries  without  dif- 
ficulty, enter  the  left  heart,  and  thence  go  out  to  the  systemic 
circulation,  and  reach  the  liver  and  other  organs,  causing  abscess. 
This  explains  those  cases  of  peripheral  venous  thrombosis  in 
which  there  is  abscess  of  the  liver  without  abscess  of  the  lung. 
Of  course,  in  such  instances  the  hepatic  artery  carries  the  embo- 
lus to  the  liver.  Busch  observed  that  retrograde  movement  of 
the  blood  from  the  right  heart  takes  place  in  the  vena  cava,  and 
in  this  way  hepatic  emboli  may  occur. 

Number:  Embolic  or  pyemic  abscesses  are  usually  multiple,  rarely 
single. 

Seat:  For  reasons  previously  given,  the  right  lobe  of  the  liver  is 
more  frequently  involved  than  the  left,  yet  in  embolic  abscess 
any  part  of  the  organ  may  be  the  seat  of  circumscribed  suppu- 
ration. Unlike  the  amebic  abscess,  embolic  abscesses  are  fre- 
quently near  the  surface  of  the  liver. 

Size:  They  vary  in  size  from  a  minute  suppurative  area  to  exten- 
sive destruction  of  an  entire  lobe.  Large  abscesses  are  due  to 
the  coalescence  of  many  smaller  ones. 
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The  pus  of  an  embolic  abscess  is  always  septic.  Leucocytic 
reaction  is  marked.  The  surrounding  liver-tissue  shows  conges- 
tion and  inflammation. 

Abscess  from  gall-stone  presents  no  features  peculiar  to  itself, 
except  the  complication  of  cholecystitis  and  cholangeitis.  It  is 
asserted  that  the  suppurative  process  begins  at  the  origin  of  the 
bile-ducts,  but  as  we  have  shown  in  the  etiology,  the  infection 
attendant  upon  gall-stones,  round  worms,  etc.,  takes  place 
through  the  cystic  veins,  tributaries  of  the  portal.  Abscesses 
originating  from  these  mechanical  causes  are,  therefore,  embolic 
in  character,  and  present  the  same  general  pathological  picture. 

4.  Tubercular  Abscess:  Authorities  describe  a  very  rare  form 
of  tubercular  abscess  of  the  liver,  in  which  the  whole  organ  be- 
comes honey-combed  with  cavities  varying  in  size  from  a  pea  to 
a  walnut.  The  pus  is  thick,  caseous,  bile-stained,  and  the  walls 
of  these  abscesses  contain  the  bacilli.  It  is  attributed  to  tuber- 
culous infection  of  the  bile-ducts.  MacKenzie  describes  a  case 
of  multiple  tubercular  abscess  of  the  liver,  in  which  the  right 
lobe  was  very  much  shrunken,  but  in  it  there  was  a  globular 
swelling  about  the  size  of  an  orange  on  the  lower  border  in  the 
vicinity  of  the  gall-bladder.  The  remaining  portion  of  the  liver 
was  studded  by  a  number  of  yellow  prominences.  These  small 
abscesses  were  scattered  throughout  the  substance  of  the  organ. 
The  contents  of  the  abscess-cavities  was  soft  pultaceous  matter. 
A  capsule  of  connective  tissue  becoming  calcareous  surrounded 
the  abscess.  Sections  of  the  wall  of  the  abscess  showed  abun- 
dance of  bacilli  tuberculosis.  Efforts  to  detect  the  actinomyces 
were  negative. 

Hydatid  cysts  of  the  liver  not  infrequently  undergo  suppura- 
tion, the  features  of  which  are  considered  under  their  proper 
head. 

Concomitant  Pathology. — It  is  generally  stated  that  in  tropical 
or  amebic  abscess  the  spleen  is  not  enlarged.  In  studying  many 
of  the  cases  reported  with  this  point  in  view,  we  find  that  the 
records  do  not  accord  w^ith  text-book  authority;  and  where  this 
organ  has  been  mentioned  at  all,  it  is  almost  a  universal  state- 
ment that  it  is  enlarged.  In  pyemic  or  embolic  abscess  the 
spleen  is  often  the  seat  of  suppuration ;  if  not,  it  is  generally 
found   greatlv  congested  and  enlarged.     In   ordinarv  traumatic 
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abscess  without  pronounced  septicemia  there  is  no  alteration  in 
the  spleen. 

In  pyemic  abscess  the  focal  suppuration  sends  out  infective 
agents  which  may  find  lodgment  in  any  organ  or  portion  of  the 
body,  giving  rise  to  a  multiplicity  of  abscesses  of  widely  different 
locations,  the  liver  being  only  one  of  many  organs  infected. 

Leucocytosis  is  present  in  all  cases,  with  the  possible  excep- 
tion of  very  small,  chronic  abscesses,  so  that  when  hepatic  ab- 
scess is  suspected  examination  of  the  blood  should  never  be 
omitted,  since  the  presence  of  leucocytosis  is  always  strong  evi- 
dence of  suppuration,  and  may  become  a  valuable  aid  in  the  diag- 
nosis. 

Terminations. — The  patient  surviving,  there  can  be  but  two 
terminations  of  hepatic  abscess:  (i)  caseation,  absorption  of 
liquid  contents,  and  perhaps  calcification  of  the  solid  particles, 
which  becoming  encysted  may  remain  indefinitely ;  the  proof  of 
this  behavior  is  the  finding  of  true  cicatrices  in  the  hepatic  paren- 
chyma ;  such  a  result  must  be  regarded  as  quite  exceptional. 

(2)  Rupture  of  the  abscess  with  discharge  of  its  contents  is  a 
common  occurrence,  yet  its  actual  frequency  is  difficult  to  deter- 
mine. Of  Dabney's  io8  cases  rupture  occurred  in  i8.  As  we 
have  pointed  out,  solitary  abscesses  are,  as  a  rule,  near  the  con- 
vex surface  of  the  liver.  Their  seat  explains  the  great  frequency 
of  upward  perforation  through  the  diaphragm.  Chvostek  found 
that  of  327  cases  178  spontaneously  perforated  the  diaphragm 
and  discharged  through  the  lung.  Waring  records  42  cases  rup- 
turing in  this  direction.  In  these  high  abscesses  there  may  be 
simple  perforation  into  the  pleural  sac,  forming  an  empyema. 
Several  instances  are  recorded  of  perforation  into  the  pericar- 
dium ;  Jacobsen  recently  reports  such  an  one.  Should  an  abscess 
upon  the  convexity  of  the  liver  spontaneously  burst  without  dia- 
phragmatic perforation,  the  result  would  be  the  formation  of  a 
true  subphrenic  abscess. 

Abscesses  pointing  upon  the  under  surface  of  the  liver  may 
rupture  into  the  stomach  or  intestines ;  26  per  cent,  of  Chvostek's 
cases  chose  this  direction.  Perforation  into  the  general  peri- 
toneal cavity  is  third  in  point  of  frequency;  about  15  per  cent. 
of  cases  may  take  this  course.  The  discharge  of  the  abscess 
through  the  external   abdominal  parietes  is   still   more   unusual 
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and  not  so  favorable  a  termination ;  Chvostek  records  9  instances. 
Cases  are  reported  of  the  discharge  of  the  abscess  through  the 
gall-bladder  or  common  duct.  A  few  cases  are  reported  of  per- 
foration into  the  pelvis  of  the  right  kidney.  Waring  cites  three 
instances  of  rupture  of  the  abscess  into  the  hepatic  vein.  Flex- 
ner  records  two  cases  of  amebic  abscess  of  the  liver  opening 
into  the  vena  cava,  the  patient  in  one  dying  of  hemorrhage  eleven 
days  after  operation  for  evacuation  of  the  abscess ;  at  autopsy 
two  perforations  into  the  vena  cava  were  found. 

It  must  not  be  forgotten  that  hepatic  abscess  may  burrow  in 
the  parietes  either  upward  toward  the  axillary  space,  backward 
into  the  lumbar  region,  or  downward  into  the  inguinal.  Hall, 
quoted  by  Schmidt,  saw  a  case  in  which  the  pus  reached  the 
scrotum. 

The  discharge  of  a  large  abscess  that  is  associated  with  multi- 
ple smaller  ones  in  no  way  abates  the  symptoms,  nor  does  the 
spontaneous  discharge  necessarily  indicate  that  the  abscess  is 
solitary. 

General  Symptoms. — There  are  cases  in  which  not  a  single 
symptom  of  abscess  exists  during  life  (Frerichs).  Fortunately 
the  clinical  diagnosis  of  abscess  of  the  liver  is  not  usually 
shrouded  in  such  obscurity.  The  record  generally  runs  as  fol- 
lows :  The  patient  is  a  man,  approaching  middle  life,  somewhat 
addicted  to  alcohol  and  high  living,  with,  perhaps,  a  former  resi- 
dence in  a  hot  climate,  a  history  of  bowel  trouble — not  necessarily 
a  severe  attack  of  dysentery ;  positive  statements  as  to  bowel 
disorder  are  frequently  wanting.  For  several  weeks  he  has  been 
complaining;  he  has  lost  flesh,  his  appetite  has  deserted  him;  he 
is  afflicted  with  insomnia  and  with  a  dry  annoying  cough,  espe- 
cially at  night;  he  is  depressed,  melancholic,  and  complains  of 
pain  in  the  right  side  or  hypochondrium ;  the  pain  is  described 
as  dull,  heavy,  aching,  increased  by  change  of  posture;  he  pre- 
fers to  lie  upon  the  left  side.  His  complexion  is  a  pale  earthy 
hue,  and  there  is  rarely  jaundice ;  his  tongue  is  coated  brown  or 
white.  There  is  usually  increase  of  pulse  and  rise  in  tempera- 
ture, and  the  temperature  record  in  its  variability  is  significant. 
Night  sweating  is  not  unusual. 

Physical  examination  reveals  enlargement  of  the  liver,  chiefly 
in  the  upward  direction.     Tenderness  is  usually  pronounced  over 
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the  lower  costal  regions.  The  intercostal  spaces  are  widened, 
and  the  superficial  abdominal  veins  enlarged.  Fluctuation  and 
localized  edema  may  be  found.  With  such  a  history  and  symp- 
toms presented,  puncture  or  exploratory  incision  will  usually 
reveal  a  solitary  abscess  of  the  liver. 

In  the  study  of  the  diagnosis  of  abscess  of  the  liver  in  general, 
we  must  embrace  the  etiology,  subjective  and  objective  symp- 
toms. The  clinical  diagnosis  of  the  varieties  of  abscess,  whether 
single  or  multiple,  location,  probable  complications,  and  amena- 
bility to  surgical  treatment  all  rest  not  alone  upon  the  cause,  for, 
as  we  have  shown,  amebic  abscess  may  be  multiple  and  septic 
abscess  may  be  single,  but  upon  the  particular  objective  signs  in 
each  individual  case.  Refined  as  our  diagnostic  methods  may 
be,  there  will  always  remain  a  certain  number  of  cases  in  which 
exploratory  incision  is  essential  for  diagnosis. 

I.  Amebic  Abscess:  In  from  50  per  cent,  to  80  per  cent,  of 
amebic  abscesses  of  the  liver  the  history  will  disclose  the  previ- 
ous existence  of  dysentery.  Usually  hepatic  symptoms  will  arise 
in  the  fourth  or  fifth  week  of  the  intestinal  trouble ;  or  months 
may  have  intervened  and  so  slight  may  have  been  the  dysentery 
that  all  knowledge  of  it  has  escaped  memory,  and  its  causal  rela- 
tion is  difficult  to  trace.  There  are  a  few  cases  in  which  initial 
bowel  disturbance  is  absent ;  if  such  cases  reveal  at  operation  or 
autopsy  the  presence  of  amebae,  we  must  conclude  that  the  infec- 
tion took  place  by  the  alimentary  canal;  and  if  the  pus  is  sterile 
both  of  amebse  and  pyogenic  cocci,  we  shall  not  admit  that  it  is  a 
primary  spontaneous  suppuration,  but  must  insist  that  it  is  a  sec- 
ondary condition  dependent  upon  an  undiscovered  source  of  in- 
fection. In  any  case  of  lingering  illness  the  history  of  an  attack 
of  dysentery,  or  milder  intestinal  disturbance,  should  suggest  the 
possibility  of  amebic  abscess.  Its  symptomatic  development  is 
slow  and  insidious ;  gradually  its  objective  signs  are  evolved,  and 
a  study  of  these  from  its  initiation  through  its  progressive  stages 
is  necessary  to  comprehend  the  varied  clinical  phenomena  of 
hepatic  abscess. 

Pain:  In  suppurative  hepatitis  local  pain  is  practically  always 
present;  it  is  not  necessarily  a  continuous  symptom  throughout 
the  course  of  the  disease,  but  it  is  pronounced  at  some  time. 
Usually,  severe  at  first,  it  gradually  subsides  in  intensity,  and 
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again  becomes  marked  from  the  development  of  peritoneal  adhe- 
sions or  diaphragmatic  fixations.  The  complications  of  rupture 
in  any  of  its  directions,  pleuritis,  peritonitis,  etc.,  excite  pain 
peculiar  to  the  structures  becoming  involved.  The  pain  of  ab- 
scess may  be  distinctly  paroxysmal.  In  a  case  recently  under 
my  observation,  the  patient  at  all  times  complained  of  a  weight 
and  heaviness  in  his  side,  but  usually  in  the  afternoon  when  his 
temperature  was  highest  there  would  be  a  distinct  exacerbation 
of  suffering,  which  would  spontaneously  subside  in  the  course 
of  an  hour  or  two.  This  observation  extended  through  a  period 
of  about  three  weeks.  Patients  seldom  complain  of  throbbing 
pain  unless  the  abscess  is  attached  to  or  penetrating  the  parietes. 
The  pain  is  in  the  region  of  the  liver  over  the  lower  portion  of 
the  thorax.  If  the  abscess  occupies  the  under  surface  of  the 
liver  the  pain  may  be  referred  entirely  to  the  abdomen.  In  the 
formative  stage  of  the  abscess  there  is  usually  pain  over  the 
organ  itself,  and  an  additional  referred  or  sympathetic  pain  felt 
in  the  right  shoulder,  but  this  is  not  peculiar  to  abscess.  This 
referred  pain  is  especially  marked  in  those  cases  of  abscess  on 
the  convex  surface  of  the  liver;  it  may  not  be  noted  in  deeply- 
seated  abscesses.  It  radiates  to  the  neck,  upper  part  of  the  arm, 
and  is  most  intense  at  the  spine  of  the  scapula.  It  is  explained 
by  the  anatomical  connection  between  the  third,  fourth  and  fifth 
cervical,  and  the  phrenic  nerves.  Pain  is  a  fairly  constant  symp- 
tom of  abscess  of  the  liver.  It  must  not  be  exaggeratingly  de- 
scribed as  acute  sufi'ering,  and  is  often  only  a  feeling  of  great 
heaviness  and  discomfort. 

Temperature:  In  amebic  abscess  the  temperature  is  usually  inter- 
mittent, may  be  remittent  and  of  higher  grade  than  that  attained 
in  ordinary  course  of  the  dysentery  (Lafieur).  Diurnal  exacer- 
bations, usually  in  the  afternoon,  sometimes  preceded  by  chilly 
sensations  or  a  distinct  rigor,  and  generally  passing  off  with 
profuse  colliquative  sweating,  are  the  phenomena  present  in 
amebic  abscess,  and  so  frequently  ascribed  to  malaria. 

Sweating:  As  above  indicated,  sweating  usually  follows  the  ex- 
acerbations of  temperature,  but  a  valuable  diagnostic  point  is 
that  drenching  perspiration  occurs  without  preceding  rise  of 
temperature,  generally  during  the  relaxation  of  sleep,  night  or 
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day.  Its  occurrence  adds  much  to  the  patient's  anxiety;  he 
attributes  his  great  weakness  to  the  sweating. 

Pulse:  At  first  the  pulse  is  but  little  influenced,  remaining  90  or 
100;  but  the  daily  occurrence  of  high  temperature  with  increased 
pain  at  the  time,  and  the  profuse  sweating  are  soon  accompanied 
by  the  fast  and  variable  pulse  of  sepsis.  In  a  soldier  recently 
returned  from  the  Philippines,  the  morning  pulse  would  be  under 
100;  temperature  at  no  time  in  the  twenty-four  hours  would  ex- 
ceed 102°  ;  yet  in  the  one  week  in  which  he  was  under  my  obser- 
vation prior  to  operation,  his  pulse  at  night  would  vary  from 
120  to  140.  I  may  say  that  in  this  instance  it  was  no  doubt  in- 
fluenced by  insomnia  and  great  mental  depression,  which  usually 
possessed  him  at  night. 

Insomnia:  There  is  a  great  wakefulness,  not  due  to  the  pain  or  to 
the  fever,  but  more  to  the  melancholia,  the  peculiar  hypochon- 
driacal condition  of  the  patient.  In  hot  countries  this  sleepless- 
ness is  considered  characteristic. 

Anorexia:  In  all  cases  that  I  have  seen — and  it  is  a  statement 
somewhat  general  with  authors — there  is  complete  loss  of  appetite. 
In  this  connection  I  would  emphasize  the  observation  of  Musser 
that  unexplained  loss  of  appetite,  nausea  or  revulsion  at  the  sight 
of  food  is  highly  suggestive  of  pus-absorption.  This  author  re- 
ports a  case  of  abscess  of  the  liver  in  which  there  was  an  entire 
absence  of  fever,  and  improvement  in  the  general  condition,  yet 
upon  loss  of  appetite,  upward  enlargement  of  the  liver,  and  the 
history  of  dysentery,  the  diagnosis  of  amebic  abscess  of  the  liver 
was  correctly  made.  Other  digestive  disturbances,  such  as  occa- 
sional vomiting,  coated  tongue,  diarrhea,  flatulency,  etc.,  may  be 
observed  during  the  course  of  the  disease.  Vomiting  is  said  to 
be  especially  conspicuous  when  the  lobus  spigelius  is  involved. 
If  an  abscess  is  upon  the  under  surface  of  the  liver,  compressing 
the  bile-ducts  or  exciting  peritonitis,  then  the  gastric  and  abdom- 
inal symptoms  are  pronounced. 

Tussis  Hepatica:  A  dry,  distressing  cough,  without  physical  signs 
of  pleuritis  or  pulmonary  disease  or  inflammation,  occurring  in 
connection  with  the  above  symptoms,  suggests  involvement  of 
the  diaphragm  by  hepatic  abscess.  The  singultus  which  is  some- 
times an  annoying  symptom  may  be  similarly  explained.  Those 
abscesses  near  the  upper  surface  give  rise  to  thoracic  symptoms. 
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Dyspnea:  In  large  abscesses  the  diaphragm  is  forced  upward,  the 
king  compressed,  and  the  heart  displaced,  thus  giving  rise  to 
mechanical  dyspnea. 

Physical  Signs. — Inspection:  The  disturbance  of  the  func- 
tion of  so  important  an  organ  as  the  liver  in  suppurative  hepatitis 
produces  a  picture  of  a  graver  disease  than  the  subjective  symp- 
toms will  usually  account  for. 

The  patient  occupies  a  peculiar  decubitus.  He  prefers  his 
head  and  shoulders  elevated,  and  generally  rests  more  comfort- 
ably half-turned  to  his  left  side.  Change  of  posture  is  likely  to 
cause  pain.  We  observe  an  emaciation  which  has  been  in  prog- 
ress oftentimes  before  the  occurrence  of  any  special  symptoms. 
The  pronounced  anemia,  with  its  peculiar  earthy  hue  of  skin  and 
clear  sclera,  is  significant.  As  a  further  evidence  of  blood-disin- 
tegration, purpuric  spots  may  appear.  Jaundice  is  rarely  present 
except  in  abscesses  of  downward  evolution,  or  in  those  in  which 
previous  hepatitis  from  cholelithiasis  or  other  causes  has  ex- 
isted. 

The  right  hypochondriac  and  lower  thoracic  regions  are  en- 
larged, intercostal  spaces  widened,  and  respiratory  movements  of 
that  side  restricted  to  the  upper  portion  of  the  chest.  The  epi- 
gastric veins  stand  out  in  distinct  blue  lines.  Not  infrequently 
in  the  latter  stages  of  the  disease  there  is  distention  of  the  abdo- 
men ;  this  may  be  either  tympanitic  or  ascitic.  Edema  of  the 
extremities  is  usually  a  late  symptom. 

In  abscess  the  contour  of  the  liver  is  generally  preserved ;  this 
is  explained  by  the  resisting  capsule,  the  abscess  increasing  in 
size  at  the  expense  of  the  parenchyma.  Yet  we  may  find  a  cir- 
cumscribed visible  protuberance  elevating  the  parietes ;  this  is 
especially  true  in  an  abscess  of  the  left  lobe.  Discoloration  and 
acumination  of  the  parietes  indicate  adhesion  with  approaching 
external  rupture. 

Palpation:  In  the  subjective  symptomatology  we  have  empha- 
sized the  constancy  of  pain.  No  less  important  is  the  hepatic 
tenderness ;  it  is  not  definite  or  fixed  in  location.  If  the  fingers 
are  pressed  deeply  imder  the  costal  margin,  pain  is  excited  on 
inspiration.  Deep  pressure  over  any  part  of  the  liver  may  excite 
pain.  The  pain  and  superficial  hyperesthesia  in  the  early  stage 
has  been  mistaken  for  intercostal  neuralgia. 
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By  palpation  we  note  the  stationary  thorax,  the  wide,  tense, 
but  not  bulging  interspaces ;  in  large  abscesses,  slight  displace- 
ment to  the  left  of  the  apex  beat  of  the  heart;  irregularities  in 
the  contour  of  the  liver,  especially  on  the  under  surface  and  left 
lobe.  Perihepatic  friction  may  be  discerned ;  and  in  some  in- 
stances distinct  pulsation,  simulating  aneurism,  has  been  noticed. 
In  abscess  the  tumor  may  be  felt  in  the  lumbar,  right  hypochon- 
driac, epigastric,  or  even  in  the  left  hypochondriac  regions.  It 
is  always  very  tender,  and  occasionally  fluctuation  may  be  elicited. 
It  is  usually  of  rapid  growth,  yet  it  must  not  be  forgotten  that 
it  may  be  extremely  chronic  in  its  duration. 

Unfortunately,  in  only  a  few  cases  of  abscess  of  the  liver  have 
we  the  diagnostic  assistance  of  a  palpable  tumor.  Localized 
edema  may  be  regarded  as  a  fairly  certain  sign  of  underlying  pus. 
It  is  not  necessary  that  adhesions  should  be  present  before  this 
edema  appears ;  I  observed  a  case  in  point  in  which  edema  mate- 
rially assisted  in  confirming  the  diagnosis,  and  yet  at  operation 
there  were  no  adhesions.  The  peritonitis  and  perihepatitis  are 
indicated  by  the  tenderness  and  resisting  muscles.  Seventy 
years  ago  Twining  observed  that  at  a  very  early  stage  of  these 
affections,  when  hepatic  disease  is  seated  in  the  right  lobe,  the 
right  rectus  abdominis  muscle  is  more  tense  than  the  left,  and  it 
resists  pressure  by  an  involuntary  resiliency.  This  is  nothing 
more  than  the  muscular  rigidity  upon  which  we  lay  so  much 
stress  to-day  as  indicating  acute  intra-abdominal  disorders.  It 
does  not  exist  as  an  invariable  symptom  in  so  chronic  an  affec- 
tion as  abscess  of  the  liver  often  is,  and  would  not  be  present  in 
those  cases  of  upward  evolution. 

Percussion:  Of  the  objective  signs  the  enlargement  of  the 
liver  as  outlined  by  percussion  is  the  most  important.  Accord- 
ing to  Sachs,  this  enlargement  is  first  upward,  then  downward 
and  backward.  The  right  lobe  of  the  liver  pushes  up  the  dia- 
phragm so  that  this  part  of  the  organ  protrudes  more  or  less 
into  the  thoracic  space.  This  is  true  of  abscesses  upon  the  con- 
vex surface  of  the  liver.  Where  we  have  upward  enlargement 
of  the  liver,  with  the  semiglobular  or  curved  line  of  percussion 
dulness  with  convexity  upward,  and  the  crowding  in  of  the 
boundaries  of  lung  and  liver,  we  have  in  these  three  what  Pel 
regards  as  pathognomonic  and  classical  signs  of  abscess  of  the 
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right  lobe  of  the  Hver.  Adhesions  to  the  diaphragm  and  parietes 
usually  prevent  sinking  of  the  organ,  so  that  in  very  large  ab- 
scesses the  liver-margin  may  not  be  abnormally  low.  If  we  have 
downward  enlargement  secondary,  so  to  speak,  to  the  upward 
enlargement,  it  points  to  a  very  large  abscess,  and  excludes  tu- 
mors of  the  liver,  whose  primary  growth  is  downward. 

The  enlargement  of  the  spleen,  as  outlined  by  palpation  and 
percussion,  is  of  frequent  occurrence  in  amebic  abscess.  It  may 
develop  simultaneously  with  the  hepatic  enlargement,  but  in 
many  cases  it  is  the  effect  of  malaria  and  has  preceded  the  dys- 
entery. 

Auscultation:  If  seen  early,  before  complicated  by  pleuritic 
effusion,  friction-sounds  may  be  heard.  But  little  attention  has 
been  paid  to  this  diagnostic  feature.  Lochboehler,  who  has  re- 
viewed the  literature  with  this  point  especially  in  view,  finds  it 
dwelt  upon  by  only  one  author.  He  quotes  at  length  a  case 
reported  by  Manson,  in  which  a  loud  bruit  of  the  classical  wood- 
sawing  type  was  heard,  synchronous  with  the  systole  of  the 
heart,  which  extended  from  the  upper  border  of  the  sixth  rib  in 
the  nipple  line  two  and  a  half  inches  downward  and  backward 
to  the  axillary  line.  The  lower  border  was  distinctly  defined. 
In  one  point  it  was  high-pitched  and  had  quite  a  musical  charac- 
ter. Lochboehler  concludes  that  these  were  friction-sounds  pro- 
duced by  the  adhesions  between  the  liver,  peritoneum,  and  ab- 
dominal wall.  We  may  hear  the  heart-sounds  well  conducted 
over  the  area  of  dulness. 

Hatch  calls  attention  to  what  he  names  a  hepatic  odor  in  pa- 
tients suffering  from  hepatic  abscess. 

Examination  of  Urine:  Semmola  and  Gioflfredi  attach  the 
greatest  significance  to  the  daily  examination  of  the  urin£.  At 
first  there  is  an  increase  in  urea,  which  is  due  to  the  irritation  in 
the  hepatic  cells.  Later,  when  there  is  destruction  of  a  consid- 
erable portion  of  the  parenchyma,  there  is  hypo-azoturia.  "  This 
is  a  symptom  which  has  always  been  of  especial  interest  to  us, 
and  which  we  can  affirm  to  be  constant,  as  we  have  found  it  in 
every  case  of  hepatic  abscess  in  our  practice  "  (Semmola  and 
GiofYredi). 

Leucocytosis :  Of  five  cases  of  abscess  of  the  liver  in  which  the 
blood  was  examined  by  Cabot,  in  all  save  one  there  was  marked 
leucocytosis.     In  chronic  amebic  abscesses  it  is  often  wanting. 
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Exploratory  Puncture:  The  withdrawal  of  pus  through  the 
aspirating  needle  is  the  only  positive  sign  of  abscess  of  the  liver. 
The  efTort  may  be  unsuccessful :  we  may  fail  to  strike  the  abscess- 
cavity  ;  or  the  contents  may  be  so  viscid  that  they  will  not  pass 
through  the  largest  needle.  Aspiration  is  almost  universally 
recommended  as  a  proper  procedure  to  confirm  diagnosis.  If 
symptoms  and  signs  are  sufficient  to  warrant  aspiration,  then  it 
should  be  undertaken  as  a  step  preliminary  to  incision,  which 
should  follow  at  once  if  affirmative  evidence  of  abscess  is  afforded. 
If  localized  edema  is  present,  aspiration  should  be  made  through 
this  area ;  if  not,  we  may  choose  the  seventh  interspace  in  the 
niid-axillary  line,  or  over  the  center  of  the  area  of  dulness,  or  be 
guided  by  some  point  of  extreme  tenderness. 

2.  Multiple  Embolic  Abscess:  Multiple  pyemic  abscess  of  the 
liver,  whether  secondary  to  a  general  pyemia  or  consequent  upon 
infection  through  the  portal  vein,  is  essentially  the  same  patho- 
logical condition.  In  both  instances  from  a  suppurative  focus, 
wherever  located,  zoogleas  reach  the  liver  and  pyogenesis  at  once 
follows.  We  are  now  confronted  with  a  disease  manifold  in  its 
etiology,  vague  in  its  symptomatology,  but  almost  universally 
fatal  in  its  termination.  The  diagnosis  rests  largely  upon  our 
ability  to  detect  the  focus  of  infection.  If  an  amputation  or  an 
osteotomy  has  been  done,  if  suppurative  appendicitis  is  present, 
if  gastric  or  intestinal  ulcer  or  puerperal  sepsis  are  facts  within 
the  recent  history  of  the  patient,  then  we  are  alive  to  the  possi- 
bilities. But  it  must  appear  evident  that  there  are  many  in- 
stances in  which  the  initiating  focus  has  been  so  insignificant  as 
to  have  escaped  attention,  or  else  so  shrouded  in  obscurity  as  to 
have  been  unrecognized.  Then  the  subsequent  symptoms  are 
most  perplexing. 

If  multiple  suppurative  hepatitis  occurs  in  the  course  of  a  gen- 
eral pyemia  the  symptoms  indicative  of  the  metastases  in  the 
liver  are  usually  obscured  by  the  general  symptoms.  The  fever 
still  pursues  its  erratic  type,  the  pulse  is  the  weak,  fast  pulse 
characteristic  of  sepsis ;  the  irregular  chills  and  sweats  form  part 
of  the  familiar  picture.  An  icteroid  hue  of  the  skin,  or  even 
marked  jaundice,  gastric  disturbances,  great  emaciation  and  ex- 
treme prostration,  delirium,  and  septic  diarrhea  all  merely  denote 
the  general  pyemic  state.     It  is  only  by  the  physical  signs  that 
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we  may  recognize  the  hepatic  location.  Pain,  tenderness,  uni- 
form enlargement  of  the  liver,  evidences  of  surrounding  peritoni- 
tis and  perihepatitis,  are  the  local  signs  of  a  practically  hopeless 
condition.  Yet  even  in  general  pyemia  the  abscess  may  be  sin- 
gle or  may  become  so  by  the  coalescence  of  many,  and  death  is 
not  necessarily  always  the  result. 

In  those  cases  of  embolic  abscess  from  infection  through  the 
portal  channels  and  not  attended  by  general  pyemia  or  metas- 
tasis, the  disease  is  not  so  violent  in  its  onset,  nor  is  it  obscured 
by  multiple  pathological  manifestations.  The  initial  symptoms 
point  directly  to  the  liver,  but  after  suppuration  has  taken  place 
there,  the  subsequent  course  and  symptoms  do  not  materially 
differ  from  those  in  the  truly  pyemic  type.  The  adynamic, 
typhoid  condition  of  the  patient,  his  rapid  emaciation,  his  occa- 
sional chills  and  fluctuating  temperature  proclaim  the  vmmistak- 
able  septic  character  of  the  condition.  The  greater  possibility 
of  the  process  confining  itself  to  one  portion  of  the  liver,  and  its 
occasional  relief  by  surgical  means,  are  the  only  practical  differ- 
ences between  the  two  forms. 

Differential  Diagnosis. — In  reviewing  the  semeiology  of  he- 
patic abscess,  we  find  that  it  is  a  disease  presenting  many  phases. 
The  subjective  symptoms  may  alone  be  conspicuous ;  and  we  are 
confronted  with  chills,  fever,  and  sweats,  which  recur  with  per- 
plexing periodicity.  In  another  instance  these  symptoms  may 
all  be  absent ;  gastric  and  intestinal  symptoms  may  be  especially 
conspicuous.  In  others,  there  may  be  enlargement  of  the  liver, 
uniform  or  tumorous,  with  marked  latency  of  all  symptoms.  And 
in  3'et  another,  the  disease  may  simulate  intrathoracic  disorders. 
Unless  guided  by  the  history  and  by  a  careful  analytical  study 
of  all  objective  and  subjective  symptoms,  not  forgetting  the  im- 
portance of  urinary  analysis  and  blood-examination,  one  may 
fail  to  make  the  diagnosis,  and  the  disease  will  pursue  its  course 
to  its  fatal  termination.  Many  conditions  simulate  hepatic  ab- 
scess.    Dift'erentiation  must  be  made  from  the  following: 

From  malarial  toxemia  the  examination  of  the  blood  for  hem- 
ocytozoa,  and  the  quinia-test  should  determine  the  diagnosis. 

Acute  miliary  tuberculosis  presents  at  first  greater  difficulties ; 
but  later  the  detection  of  the  bacillus  tuberculosis,  and  the  ab- 
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sence  of  any  conspicuous  hepatic  symptoms,  reveal  the  true  na- 
ture of  the  infection. 

Tertiary  Syphilitic  Hepatitis:  The  anemia,  progressive  ema- 
ciation, general  debility,  digestive  disorders,  gradual  onset,  and 
pains  in  the  hepatic  region  are  symptoms  presented  in  this  affec- 
tion which  have  led  to  errors  in  diagnosis.  The  absence  of  de- 
cided hectic  fever,  chills,  and  sweats,  the  irregular  enlargement, 
especially  downward,  the  nodular  surface  of  the  liver,  the  ex- 
treme hardness,  the  long  duration,  and  the  history  and  evidence 
of  syphilis,  should  make  the  discrimination  from  hepatic  abscess. 
If  need  be,  the  test  of  antisyphilitic  treatment  may  be  employed. 

Suppurative  Cholangeitis :  The  intermittent  hepatic  fever  oc- 
curring in  the  course  of  this  disease,  and  the  persistent  tender- 
ness in  the  liver-region,  beget  a  confusing  resemblance  to  hepatic 
abscess.  The  differential  points  are  the  history  of  biliary  colic, 
the  absence  of  enlargement  of  the  liver,  the  transient  attacks  of 
jaundice,  the  exquisite  point-tenderness  at  the  tip  of  the  ninth 
rib,  and  occasionally  a  pyriform  tumor  caused  by  a  distended 
gall-bladder. 

Distended  Gall-Bladder:  Distention  of  the  gall-bladder  conse- 
quent upon  obstruction  to  the  cystic  duct  or  ductus  choledochus 
with  pus,  mucus,  or  bile  should  offer  but  little  difficulty  in  dif- 
ferentiation from  abscess.  The  pyriform  movable  tumor,  elas- 
tic or  fluctuant,  the  normal  size  of  the  liver,  the  history  of  biliary 
colic,  and  the  absence  of  septic  symptoms  or  focus  of  infection, 
incriminate  the  gall-bladder  as  the  seat  of  the  trouble. 

In  pyothcrax  the  history  of  pneumonia  or  pleurisy,  the  general 
symptoms  of  intrathoracic  disease,  the  area  of  percussion-dul- 
ness  changing  with  posture,  the  upper  line  of  dulness  low  near 
the  spinal  column,  rising  in  the  middle  near  the  scapula,  and 
sloping  down  as  it  approaches  the  front,  resembling  the  letter  S 
as  described  by  Garland ;  is  characteristic  of  pleuritic  effusion. 
Moderate  displacement  of  the  apex  beat  to  the  left  may  be  found 
in  hepatic  abscess,  but  great  displacement  rather  indicates  empy- 
ema.    In  empyema  the  liver  is  displaced  downward. 

Suppurating  Hydatid  Cyst:  This  condition  cannot  be  distin- 
guished from  abscess  of  the  liver  without  exploratory  operation ; 
and  many  hydatid  cysts  are  sterile.     It  is  the  withdrawal  of  the 
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peculiar  brownish-red  pus,  the  anchovy-sauce-like  material,  which 
is  characteristic  of  disintegration  of  the  liver-cells  with  the  admix- 
ture with  blood.  Since  hydatids  have  a  true  cyst-wall,  the  con- 
tents show  neither  liver-detritus  nor  blood. 

Subdiaphragmatic  abscess  usually  contains  gas,  and  when  so, 
may  be  distinguished  from  abscess  of  the  liver,  first,  by  the  per- 
cussion-sound, which  shows  tympany  intervening  between  the 
absolute  hepatic  dulness  below  and  impaired  resonance  above; 
second,  by  auscultation  breath-sounds,  which  are  heard  below 
the  level  of  dulness,  and  descend  with  inspiration ;  we  also  have 
amphoric  respiration  and  the  bell-sound.  If  the  subphrenic  ab- 
scess does  not  contain  gas,  differentiation  is  exceedingly  difficult. 
Aspiration  in  pus  of  hepatic  origin  might  show  amebae  and  liver- 
cells  :  if  not,  the  distinction  could  not  be  made. 

Amebic  abscess  of  the  liver  must  be  distinguished  from  a  large 
embolic  abscess  due  to  general  pyemia  or  portal-vein  infection.  It 
offers  no  difficulty  in  cases  of  pyemia;  the  general  condition  of 
the  patient,  the  known  primary  source  of  infection,  and  the  mul- 
tiple metastases  make  it  a  very  clear  picture.  But  in  some  in- 
stances of  abscess  secondary  to  an  infection  through  the  radicles 
of  the  portal  vein  the  cause  is  obscure.  It  may  be  said  in  a 
general  way  that  if  the  patient  has  not  lived  in  a  warm  climate, 
and  has  not  suffered  from  dysentery,  the  probability  is  that  the 
hepatic  abscess  is  septic  and  not  amebic ;  and  it  may  be  further 
said  that,  being  septic,  it  is  in  all  probability  multiple.  It  must 
not  be  forgotten  that  the  course  of  an  amebic  abscess  is  usually 
chronic,  while  that  of  general  pyemia  or  pylephlebitis  is  com- 
paratively acute. 

Prognosis. — The  prognosis  of  hepatic  abscess  is  generally  un- 
favorable. Multiple  abscess  from  any  cause  rarely  admits  of 
cure.  Single  abscesses  due  to  gall-stone,  suppurating  hydatids, 
fiukes,  or  traumatism,  present  a  favorable  prognosis.  Of  418 
cases  of  suppurative  hepatitis  due  to  various  causes,  325  died ; 
the  average  duration  of  the  cases  that  recovered  was  143  days 
(Chvostek).  In  solitary  abscesses  Ughetti  found  in  48  cases  not 
operated  upon  a  mortality  of  76  per  cent. ;  in  45  subjected  to  inci- 
sion and  drainage,  a  mortality  of  42  per  cent. ;  in  38  that  dis- 
charged by  the  bronchi  the  mortality  was  only  14.6  per  cent. 
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In  amebic  abscess  we  find  the  prognosis  far  more  favorable 
when  subjected  to  operation.  In  21  cases  operated  upon  by 
Smits,  there  were  only  3  deaths.  Fontan,  who  has  had  the  un- 
usual experience  of  operating  upon  40  abscesses  of  the  liver,  has 
obtained  80  per  cent,  of  cures.  He  says  that  the  average  mor- 
tality in  the  tropics  is  from  37  per  cent,  to  51  per  cent.  In  the 
New  York  Presbyterian  Hospital  there  were  admitted  during  the 
last  twenty  years  28  cases  of  suppurative  hepatitis  due  to  various 
causes ;  of  these  8  were  moribund  on  admission ;  of  14  subjected 
to  operation  2  recovered ;  i  recovered  by  spontaneous  rupture 
through  a  bronchus,  giving  3  recoveries  and  17  deaths  in  20  cases. 
I  have  treated  by  operation  six  cases  of  large  hepatic  abscesses, 
with  3  recoveries  and  3  deaths. 

Contraindications  to  Operation. — In  pyemic  abscess  surgical 
intervention  is,  as  a  rule,  unwarranted.  Pylephlebitis  or  multi- 
ple abscess  from  any  cause  affords  but  little  hope  in  surgical  treat- 
ment. In  these  conditions  the  septic  state  of  the  patient,  the 
multiple  and  complicating  pathological  processes  contraindicate 
operative  measures. 

Surgical  iNDic.vnoNS. — Pus  in  the  liver  is  doubly  baneful ;  sys- 
temic infection  goes  progressively  onward  ;  there  is  constant  dan- 
ger of  fatal  complications,  and  its  presence  disintegrates  the 
liver-cells,  intensifying  the  anemia  and  militating  against  a  pos- 
sible recovery.  Therefore,  in  abscess  of  this  organ  the  surgical 
law  obtains  with  the  greatest  force :  '  when  an  abscess  is  diag- 
nosticated, it  must  be  evacuated.'  And  we  again  affirm  that  the 
exploring  needle  should  be  employed  only  when  preparations 
have  been  made  for  the  radical  operation.  If  abscess  or  cyst  is 
found,  immediate  operation  should  follow ;  delay  invites  infec- 
tion. The  seat  of  the  abscess  will  determine  the  site  of  the  inci- 
sion. It  will  frequently  occur  that  the  amebic  abscess  will  have 
to  be  approached  by  the  transthoracic  route.  Abscesses  deep  in 
the  substance  of  the  liver  are  best  operated  upon  in  two  stages. 
Whatever  technic  is  chosen,  greatest  precaution  must  be  taken 
to  protect  the  pleura  or  peritoneum.  Zancarol  has  shown  that 
perfectly  sterile  pus  from  a  hepatic  abscess  caused  a  fatal  peri- 
tonitis. In  the  Annals  of  Surgery,  Vol.  XXV,  1897,  John  O'Conor, 
of  Buenos  Ayres,  contributes  an  article  upon  "  Surgery  of  the 
Liver."     To  all  operators  I  would  commend  his  technic. 
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ECHINOCOCCUS  OF  THE  LIVER. 

Definition. — A  cystic  disease  of  the  liver  due  to  a  larval  form  of 
the  tenia  echinococcus. 

Synonym. — Hydatid  cyst  of  the  liver. 

Frequency. — It  is  said  that  one  person  in  every  seven  in  Iceland 
becomes  infected  with  the  parasite.  It  is  very  common  among 
the  shepherds  of  Australia.  Less  than  lOO  cases  have  been  re- 
ported in  the  United  States.  Occasional  cases  occur  in  every 
clime.  The  parasite  may  find  lodgment  in  any  portion  of  the 
body.  The  relative  frequency  of  hydatids  of  the  liver  compared 
with  their  occurrence  all  other  parts  of  the  body  together,  accord- 
ing to  Davaine,  is  i66  in  376  cases ;  Bocker,  27  in  40  cases ;  Neis- 
ser,  451  in  900  cases. 

Etiology. — The  dog  and  animals  of  the  same  family  were  for- 
merly supposed  to  be  the  original  host  and  medium  of  infection 
of  man  by  the  echinococcus.  Its  frequent  occurrence  amongst 
those  peoples  who  are  thrown  into  immediate  contact  with  their 
dogs,  and  the  comparative  exemption  of  all  others,  strongly  sus- 
tain this  view.  But  Richardson,  in  1867,  and  later  Madelung, 
have  shown  that  echinococcus  cysts  are  frequently  found  in  sheep, 
and  that  the  eating  of  mutton  so  infected  is  a  possible  means  of 
contagion.  However  conveyed  to  man,  it  is  the  ovum  of  the 
tenia  that  is  swallowed  in  food  or  drink,  the  capsule  of  which, 
being  acted  upon  by  the  intestinal  juices,  is  digested,  and  the 
embryo  is  liberated.  The  echinococcus  in  this  larval  state  is 
globular  in  shape,  and  possesses  six  booklets,  by  the  aid  of  which 
it  may  bore  into  the  tissues  and  find  lodgment  in  any  portion  of 
the  body.  But  more  frequently  it  enters  directly  into  the  radicles 
of  the  portal  vein,  and  is  carried  from  the  stomach  or  intestines 
through  the  blood-channels  directly  to  the  liver.  It  may  also 
find  entrance  to  the  liver  through  the  bile-duct. 

Age:  It  is  most  usually  met  with  between  the  ages  of  twenty 
and  thirty  years.  Greig  Smith  says  that  in  comparatively  young 
persons  a  slowly-growing,  fluctuating  enlargement  of  the  liver, 
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unattended  by  any  pronounced  sj-mptoms,  is  probably  hydatid. 
It  has  been  met  with  in  the  fetus,  obstructing  delivery. 

Sex:    It  is  far  more  common  in  men. 

Pathology. — The  resulting  changes  in  the  liver  are  usually  due 
to  a  single  parasite ;  exceptionally,  multiple  invasion  occurs. 
Once  in  the  liver  the  parasite  loses  its  booklets  and  enters  upon 
its  so-called  vesicular  or  hydatid  stage.  The  vesicle  develops 
from  the  caudal  extremity,  and  enlarges  and  surrounds  the  scolex, 
which  is  attached  to  the  internal  surface  of  the  membrane  and 
floats  freely  in  the  fluid ;  so  that  now  the  parasite  consists  of  an 
enveloping  membrane,  the  scolex,  and  its  fluid  contents.  It  is 
slow  in  its  evolution,  may  be  months  in  attaining  a  diameter  of 
20  mm.,  and  years  in  reaching  its  largest  size.  The  usual  site  of 
the  cyst  is  the  convex  surface  of  the  right  lobe.  The  cyst-wall 
is  very  delicate  and  elastic,  and  easily  detached  from  the  paren- 
chyma. It  consists  of  a  variable  number  of  layers ;  the  external 
one  is  a  laminated,  cuticular  membrane  or  capsule ;  the  inner  one 
is  called  the  granular,  parenchymatous,  or  germinal  layer.  The 
fluid  is  non-albuminous,  of  sp.  gr.  1006  to  1012,  contains  sodium 
chloride  and  traces  of  succinic  acid  and  sugar.  It  is  clear,  color- 
less, and  transparent ;  but  when  the  integrity  of  the  capsule  is 
destroyed  by  erosion  or  suppuration,  the  contents  may  be  blood- 
or  bile-stained.  Microscopical  examination  usually,  though  not 
invariably,  will  reveal  the  presence  of  scolices  and  booklets,  and 
almost  always,  shreds  of  the  laminated  cuticula.  Boynet,  of  Mar- 
seilles, has  extracted  a  ptomain  from  it  in  the  form  of  a  long, 
silky,  prismatic  crystal,  shaped  like  a  fern-leaf.  If  the  cyst  is 
fertile,  that  is,  capable  of  reproducing  other  cysts,  these  may 
develop  endogenously  from  the  inner  surface  of  the  enveloping 
sac,  or  exogenously  from  the  outer  surface.  Each  of  these  buds 
from  the  germinal  layer  forms  a  brood-capsule,  in  which  scolices 
develop ;  these  are  provided  with  suckers  and  booklets.  Soon  a 
vesicle  develops  which  surrounds  the  scolices,  forming  a  daugh- 
ter cyst.  Then  in  turn  from  these  may  develop  grand-daughter 
cysts.  These  oflfspring  may  retain  their  attachment  to  the  ma- 
ternal cyst,  or  float  free  in  the  fluid.  Gardner  suggests  the  terms 
'  ektocyst '  to  mean  the  thick  elastic  wall,  and  '  endocyst '  the  en- 
closed parasites.  The  scolex  begins  as  a  slight  mound-like  ele- 
vation, and  as  the  brood-capsule  grows  the  number  of  scolices 
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increases,  so  that  in  old  hydatids  there  may  be  many  thousand 
scolices.  As  Giibler  has  pointed  out,  as  long  as  the  parasite  is 
alive,  and  in  sterile  cysts,  that  is,  in  those  in  which  there  is  no 
reproduction  of  teniae,  the  fluid  is  clear  and  non-albuminous ;  but 
after  the  parasite's  death  albumin  is  found,  and  other  changes 
occur  in  the  fluid. 

The  origin  of  multiple  hydatids  in  the  liver  is  not  fully  ex- 
plained. Konitzer  thinks  that  they  are  the  result  of  a  single  in- 
fection furnishing  numerous  germs.  He  dislikes  the  term  '  mul- 
tiple echinococci '  when  applied  equally  to  cysts  occurring  in  the 
same  organ,  and  prefers  the  term  '  echinococcus  multiplex  ' ;  he 
finds  about  I2j/^  per  cent,  of  the  cases  reported  to  be  of  this 
variety.  Thompson  exhibited  before  the  Pathological  Society  of 
Manchester  a  beautiful  specimen  of  multiple  hydatids ;  two  were 
long  since  dead,  and  were  converted  into  inert  masses ;  two  had 
suppurated ;  and  the  fifth  was  in  active  growth.  Vierordt  de- 
scribes a  form  of  multilocular  echinococcus  of  the  liver  as  '  echin- 
ococcus alveolaris.'  On  section  the  tumor  looks  like  a  honey- 
comb or  fine  sponge ;  it  is  of  firm,  callous  consistency,  and  the 
spaces  contain  a  colloid  substance  which  floats  upon  water,  and 
which  was  formerly  described  as  'alveolar  colloid'  of  the  liver; 
it  is  not  distinctly  encapsulated,  and  between  the  cysts  are  areas 
of  healthy  liver-tissue. 

In  hydatid  disease  of  the  liver  the  organ  may  be  involved  in  part 
or  in  toto.  The  liver  is  usually  changed  in  appearance,  and  more  or 
less  enlarged ;  tumors  weighing  twenty  pounds  have  been  ob- 
served. The  peritoneum  is  thickened,  and  adhesions  take  place 
to  adjacent  organs.  The  color  of  the  liver  is  usually  white  or 
yellowish-green.  As  the  result  of  the  irritation  produced  by  the 
echinococcus  a  firm  fibrous  wall  is  formed  around  the  cyst,  con- 
sisting of  the  compressed  parenchyma  of  the  organ.  The  cyst 
receives  its  blood-supply  from  the  branches  of  the  portal  vein 
and  hepatic  artery.  As  the  cyst  enlarges  the  portal  vein  and 
bile-ducts  become  obstructed. 

Echinococcus  cysts  may  be  spontaneously  cured  by  death  of 
the  parasite,  absorption  of  the  fluid  contents,  and  calcification  of 
the  sac.  In  case  of  death  of  the  parasite  and  infection  of  the  cyst, 
suppuration  occurs.  The  tumor  may  acquire  attachments  to  the 
abdominal  wall  arid  the  contents  be  discharged  externally,  which 
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is  the  most  favorable  termination ;  or  it  may  perforate  the  dia- 
phragm and  rupture  into  the  pleura  or  pericardium,  setting  up 
a  fatal  pneumonia,  pleuritis,  or  pericarditis ;  or  it  may  open 
into  the  general  peritoneal  cavity,  exciting  a  rapidly  fatal  peri- 
tonitis. A  more  favorable  termination  is  for  the  suppurating 
hydatid  to  acquire  intestinal  adhesions  and  to  evacuate  through 
a  communication  with  the  intestines. 

An  overdistended  cyst  may  rupture  from  slight  violence.  Its 
contents  are  aseptic,  and  the  fatal  results  attending  its  rupture 
are  due  to  the  ptomainic  poisoning,  one  of  the  earliest  symptoms 
of  which  is  a  violent  urticaria.  Instances  are  recorded  in  which 
the  cyst-wall  is  eroded  and  its  contents  are  discharged  into  the 
bile-channels,  the  gall-bladder,  hepatic  or  common  duct.  Berg 
records  an  interesting  case  of  this  kind,  in  which  the  opalescent 
bodies  found  in  the  stools  were  recognized  as  daughter  cysts. 
When  communication  is  established  between  th^  gall-duct  and 
the  cyst,  the  bile  empties  into  the  echinococcus  sac  and  destroys 
the  parasite.  Should  a  communication  be  established  between 
the  sac  and  the  hepatic  vein  or  vena  cava,  death  from  embolism 
will  quickly  occur.  The  cyst  may  rupture  into  the  urinary  pass- 
ages, and  spontaneous  cure  be  thus  effected.  Of  course,  these 
are  exceptional  instances.  In  case  of  rupture  of  an  echinococcus 
cyst,  whether  suppurating  or  not,  there  are  usually  preformed 
adhesions.  This  localized  peritonitis  and  pressure  of  the  tense 
sac  give  rise  to  prodromal  symptoms. 

Symptoms. — The  symptoms  in  the  early  period  of  a  hydatid  of 
the  liver  may  be  very  obscure,  indeed,  entirely  latent,  and  may 
not  arise  until  a  large  tumor  develops,  which  by  pressure  or  com- 
plications develops  them.  Treves  says  that,  as  a  rule,  there  is 
no  pain,  fever,  wasting,  or  jaundice  in  hydatids;  the  tumor  is 
simply  burdensome.  A  careful  study  of  the  history  of  these 
cases  will  show  that  this  is  not  literally  true,  for  even  in  the 
initial  or  latent  period  there  may  be  symptoms  not  diagnostic, 
yet  suggestive  of  hepatic  disorder.  These  prodromal  symptoms 
are  a  feeling  of  fullness  or  stretching  in  the  hepatic  region,  occa- 
sional "  irradiation  pain  of  the  right  scapula,"  right-side  epistaxis, 
disgust  for  fatty  articles  of  diet,  and  attacks  of  urticaria.  These 
symptoms  suggest  the   seat  but  not  the   character  of  the   dis- 
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order;  and  not  until  we  have  a  cyst  of  considerable  size  do 
special  symptoms  develop. 

The  subjective  as  well  as  objective  symptoms  depend  upon  the 
size,  location,  and  complications  that  attend  the  growth  of  the 
tumor.  If  the  cyst  is  located  near  the  upper  surface  of  the  liver, 
respiratory  and  cardiac  disturbances  are  conspicuous.  The  pa- 
tient suffers  from  dyspnea,  asthmatic  difficulties,  dry  cough,  and 
palpitation.  If  the  tumor  is  located  on  the  under  surface  of  the 
liver  near  the  hilum,  it  will  give  rise  to  pressure-symptoms 
while  it  is  yet  of  moderate  size.  Obstructive  jaundice,  ascites, 
and  digestive  disturbances,  are  the  most  frequent  disorders.  In 
tumors  of  anterior  evolution  subjective  symptoms  are  prac- 
tically wanting.  The  greatest  difficulty  is  in  the  diagnosis  of 
those  tumors  that  develop  on  the  upper  and  posterior  surfaces. 
Perhaps  the  most  valuable  fact  obtainable  from  the  patient  is 
the  long  duration  of  his  complaint.  The  vague  and  inconstant 
subjective  symptoms  force  us  to  rely  upon  the  objective  signs 
for  a  diagnosis. 

Physical  Signs. —  Inspection:  The  appearance  of  the  patient 
depends  upon  the  duration  of  the  disease  and  its  attendant  com- 
plications. The  bearer  of  a  hydatid  tumor  of  sufficient  dimen- 
sions to  give  rise  to  symptoms  evinces  by  his  emaciation  the  un- 
balanced metabolism.  If  the  tumor  is  of  moderate  size,  growing 
on  the  anterior  surface  of  the  liver,  its  appearance  in  the  epigas- 
tric or  hypochondriac  regions  as  a  globular  mass,  from  the  size 
of  an  egg  to  as  large  as  a  child's  head,  may  be  the  only  outward 
manifestation  of  the  growth.  If  deeply  situated  in  close  prox- 
imity to  the  large  blood-channels  and  bile-ducts,  the  patient  may 
be  deeply  jaundiced  or  show  only  slight  icterus.  The  superficial 
abdominal  veins  are  not  infrequently  varicose,  and  in  large  tu- 
mors there  may  be  dropsy  of  the  abdomen  and  extremities.  In 
tumors  of  the  right  lobe  of  the  liver,  and  in  those  of  an  upward 
evolution,  the  right  thorax  is  spread  outward  in  wing-form,  with 
tension  of  the  intercostal  spaces.  Petechial  spots  are  sometimes 
seen  on  the  surface  of  the  body,  and  ecchymoses  of  the  mucous 
membranes  may  occur. 

Palpation:  In  simple  cysts  the  tumor  is  found  to  be  globular, 
smooth,  usually  elastic,  and  sometimes  very  fluctuant.  It  moves 
with  respiration,  and  is  inseparably  connected  with  the  liver.     By 
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combined  palpation  and  percussion  hydatid  fremitus,  due  to  the 
impaction  of  daughter  cysts  against  each  other,  is  eHcited  in 
about  one-half  the  cases  of  large  cysts.  This  vibratory  sensa- 
tion or  '  hydatid  thrill '  of  Briangon,  when  obtained,  is  consid- 
ered pathognomonic.  In  multilocular  cysts  the  tumor  is  often 
irregular  in  outline ;  fluctuation  is  not  easily  detected ;  the  sur- 
face may  feel  hard,  even  cartilaginous. 

Percussion:  The  tumor  is  dull,  and  this  dulness  is  continuous 
with  that  of  the  liver.  Occasionally  the  tumor  may  be  pedun- 
culated, and  there  will  be  an  area  of  modified  resonance  between 
the  tumor  and  the  liver. 

Auscultatory  Percussion:  In  18(54.  Santini  by  auscultatory  per- 
cussion discovered  a  special  and  peculiar  sound  of  a  sonorous 
quality,  having  a  low  tone  and  of  brief  duration,  ceasing  abruptly. 
This  booming  sound  is  considered  valuable  in  the  diagnosis  of  hydatid 
cysts,  and  in  the  differentiation  of  single  from  multiple  cysts. 
The  sound  is  uniform  in  single,  and  shows  variation  in  multiple 
cysts. 

Aspiration:  So  high  an  authority  as  Segond  says  that  in  hyda- 
tid cysts  of  the  liver  preliminary  aspiration  should  always  be 
done,  as  it  establishes  a  diagnosis.  Dieulafo}^  considers  it  ap- 
plicable not  only  as  a  diagnostic,  but  as  a  curative  measure  in 
about  one-half  the  cases.  Aspiration  may  prove  negative  be- 
cause of  the  sterile  nature  of  the  cyst,  or  because  of  the  thick 
colloid  character  of  the  contents.  If  pus  is  withdrawn,  it  may 
lead  to  the  conclusion  that  there  is  abscess.  The  dangers  are 
ptomainic  poisoning,  inflammation  of  the  peritoneum,  and  dis- 
semination of  the  germs  in  the  abdominal  cavity.  When  we  re- 
member that  the  tension  of  these  cysts  is  very  great  we  can 
accept  fully  the  statement  of  O'Conor:  "  I  have  never  yet  intro- 
duced into  a  hydatid  cyst  through  an  open  wound  a  trochar,  hook 
or  needle  without  seeing  an  escape  of  fluid ;  this  is  bad  enough 
in  a  patent  incision,  but  infinitely  worse  in  a  diagnostic  punc- 
ture or  tapping."  Toxic  symptoms  occur  very  quickly  after 
tapping.  With  this  view  of  the  case,  it  seems  doubtful  if  aspira- 
tion is  justifiable,  even  if  the  diagnosis  is  not  obvious. 

In  the  course  of  echinococcus  cysts  of  the  liver  death  of  the 
parasite,  infection  and  suppuration  may  occur.  The  symptoms 
presented   by   this    complication    do   not   differ   materially   from 
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those  of  abscess  of  the  liver.  Pain  becomes  severe  and  radiating, 
tenderness  is  marked,  the  tumor  increases  in  size ;  and  there  are 
present  the  general  symptoms  of  sepsis ;  it  excites  special  symp- 
toms in  the  direction  of  its  pointing.  It  usually  bursts  upward 
into  the  thoracic  cavity,  giving  rise  to  pleurisy  or  pneumonia  of 
a  fatal  character.  In  rarer  instances  in  which  communication 
with  a  bronchus  is  direct,  expectoration  of  the  cystic  contents 
takes  place  with  resultant  recovery.  It  may  open  in  other  direc- 
tions, as  noted  in  the  pathology.  Should  an  echinococcus  cyst 
open  into  the  gall-bladder,  common  or  hepatic  duct,  marked 
symptoms  of  biliary  colic  with  obstructive  jaundice  will  appear. 
The  detection  of  the  daughter  cysts  in  the  stools  will  make  posi- 
tive the  diagnosis  of  the  escape  of  the  echinococci.  The  parasites 
may  reach  the  intestinal  canal  from  the  liver,  also,  by  rupture  of 
the  cyst  into  the  stomach,  duodenum,  or  intestines.  When  rup- 
ture into  the  stomach  or  duodenum  takes  place  there  will  be 
€mesis  of  the  characteristic  fluid  mixed  with  ingesta  or  blood. 
Rupture  into  the  general  peritoneal  cavity  of  a  non-suppurating 
cyst  usually  produces  death  by  shock  or  ptomainic  poisoning,  yet 
instances  are  recorded  of  recovery  from  this  accident.  Eichhorst 
calls  attention  to  a  highly-characteristic  aromatic  odor,  resem- 
bling that  of  boiled  plums,  which  he  believes  to  be  of  great  value 
in  the  diagnosis  of  impending  or  actual  perforation  of  the  cyst. 
Differential  Diagnosis. — 

Echinococcus  of  the  Lifer.  Cancer  of  the  Liver. 

Age.  —  More     common     from  More    common    from    forty    to 

twenty  to  thirty  years.  fifty  years. 

Duration. — Many    years;    12    to  16  to  24  weeks. 

18  months  after  jaundice  ap- 
pears. 

Cachexia. — None.  Pronounced. 

Growth. — Very  slow.  Noticeably  progressive. 

Tumor. — Smooth,  globular,  elas-  Hard,     irregular,     nodular,    and 

tic;  often  fluctuant,  generally  generally  multiple. 

single. 

Pain. — None,  unless  complicated.  Pain  a  marked  feature. 

Tenderness.— Ahstnt,  unless  sup-  Generally  tender  because  of  sur- 

purating.  rounding  peritonitis. 
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Echinococcits  of  the  Liver. 

Gall-stones. — Xo  historj-  of  cal- 
culi. 
Metastases. — None. 
Glandular    Involvement. — None. 


Cancer  of  the  Liver. 
Attacks  of  biliary  colic  common 

in  history. 
Often  present. 
Present. 


Multiple  echinococcus  cysts,  especially  of  the  alveolar  variety, 
giving  rise  to  a  hard,  inelastic  tumor,  present  the  greatest  diffi- 
culties in  diagnosis  from  cancer.  The  history  of  the  patient,  the 
duration  of  the  disease,  and  aspiration  are  our  only  means  of 
differentiation.  Acute,  rapidly-growing  cancer  is  sometimes 
fluctuating. 


Echinococcus  of  the  Liver. 
Se.v. — Not  unusual  in  females. 
Duration. — Months  or  years. 

History. — None. 

Pain. — Not  marked. 
Tenderness. — Absent. 
Septic  Symptoms. — Absent. 
Emaciation. — Not  marked. 
Anemia. — Not  marked. 


Hepatic  Abscess. 

30  to  I  in  males. 

Often  a  few  weeks,  rarely  more 
than  three  months. 

Dysentery,  gall-stone,  appendici- 
tis, pyemia,  etc. 

Generally  marked. 

Usually  present. 

Present. 

Pronounced. 

Peculiar  and  marked. 


In  inflammation  and  suppuration  of  hydatid  cysts  the  differen- 
tiation from  abscess  is  very  difficult,  if  not  impossible.  Aspira- 
tion may  prove  negative.  At  operation  the  pus  from  an  abscess 
may  show  amebae,  and  will  show  liver-cells  and  detritus,  which 
are  not  present  because  of  its  surrounding  capsule  in  echinococ- 
cus cysts. 


Echinococcus  of  the  Liver. 
History. — Indefinite. 

Pain. — Not  conspicuous;  when 
present,  radiates  upward. 

Tumor. — Of  definite  or  increas- 
ing growth. 

Shape  of  Tumor. — Smooth  and 
globular. 


Hydronephrosis. 
Of   renal   colic,   and   of   urinar}' 

disturbances. 
Conspicuous,  radiates  to  genitals 

and  thighs. 
May  vary  in  size  from  time  to 

time. 
Oblong,  kidney-shaped. 
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Echinococcus  of  the  Liver.  Hydronephrosis. 

Movement  of  Tumor. — Moves  ]\Iay  move  slightly;  but  if  held, 
with  respiration,  unless  very  will  not  ascend  on  inspiration, 
large. 

Percussion. — Dull  over  limits  of  Resonance  over  inner  and  ante- 
tumor,  and  continuous  with  rior  border;  area  of  resonance 
liver.  Hydatid  fremitus  noted  between  liver  and  tumor, 
in  half  the  cases.  Booming  Fremitus  and  booming  absent, 
tone  in  auscultatory  percus- 
sion. 

Posture.  —  Knee-chest     position     Does  not. 
may  cause  tumor  to  fall  away 
from  loin. 

Pleuritic  effusion  in  the  right  side  may  be  distinguished  from 
hydatids  by  the  line  of  dulness,  the  absence  of  vocal  fremitus, 
the  impaired  or  absent  vesicular  breathing,  displacement  of  the 
heart  to  the  left,  fixed  thorax,  and  bulging  interspaces. 

Distended  Gall-Bladder:  In  any  cystic  tumor  of  the  abdomen 
we  must  not  forget  the  possibility  of  its  being  a  distended  gall- 
bladder. This  should  be  distinguished  from  echinococcus  cyst 
by  the  movable  and  pendulous  character  of  the  tumor,  its  pyri- 
form  shape,  the  history  of  gall-stone  colic,  and  probably  icterus. 
The  course  of  the  disease  is  necessarily  more  acute. 

Prognosis. — The  injurious  effects  of  echinococcus  cysts  are  due 
to  ptomainic  poisoning,  to  mechanical  destruction  of  the  paren- 
chyma of  the  liver,  and  to  the  complications  which  may  arise. 
And  while  it  is  a  disease  of  an  exceedingly  chronic  course,  it 
must  nevertheless  be  considered  a  grave  affection.  It  has  a 
mortality  of  about  25  per  cent. 

Surgical  Indications. — The  surgical  indication  is  to  remove, 
when  possible,  the  cyst  and  its  contents — the  operation  devised 
by  Bond,  in  1891.  It  has  been  proved  that  the  cavity  left  by  the 
removal  of  the  sac  may  be  closed  with  sutures  without  drainage. 
There  is  little  danger  of  collection  of  serum  or  bile  in  the  cavity 
if  the  soft,  elastic  sac  is  entirely  removed.  So  complete  an  opera- 
tion is  not  always  possible.  In  suppurating  cysts  it  can  never 
be  done. 
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When  it  is  not  expedient  to  remove  the  sac,  then  simple  inci- 
sion after  suture  of  the  sac  to  the  parietes  is  the  proper  procedure. 
In  all  cases  protection  from  peritoneal  infection  must  be  afiforded 
by  gauze-packing.  This  is  more  desirable  than  the  operation  in 
two  stages.  After  exposing  the  tumor,  it  is  advisable  to  par- 
tially empty  the  sac  by  aspiration  before  attempting  to  suture  or 
incise  it.  Cysts  of  upward  evolution  must  be  reached  by  the 
transthoracic  route,  exercising  the  greatest  precautions  against 
pleural  infection. 
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NON-PARASITIC  CYSTS  OF  THE  LIVER. 

This  is  a  degenerative  process,  resulting  in  the  formation  of 
single  or  multiple  encapsulated  fluid  accumulation  in  the  liver. 

The  various  forms  of  non-parasitic  cysts  of  the  liver  are  either 
congenital  or  originate  in  the  liver-cells,  in  the  bile-channels,  or 
in  connection  with  the  blood-vessels.  This  does  not  include 
cystic  changes  in  malignant  disease,  or  that  rare  condition,  tuber- 
cular infiltration,  leading  to  the  formation  of  minute  vomicae 
throughout  the  liver.  Single  cysts  unconnected  with  the  bile- 
channels  are  sometimes  found  in  the  liver,  and  Virchow  has 
shown  that  this  variety  is  congenital.  After  an  acute  illness  in 
which  the  liver  is  especially  afifected,  degenerative  changes  may 
take  place  in  the  liver-cells,  giving  rise  to  cysts.  A  special  study 
of  this  variety  was  made  by  Pye-Smith,  and  in  a  contribution  to 
the  Transactions  of  the  Pathological  Society  of  London  he  de- 
scribes the  process  of  vacuolation.  The  process  commences  by 
the  formation  of  a  minute  vacuole  in  one  of  the  liver-cells.  This 
increases  in  size  and  pushes  aside  the  protoplasm  till,  at  last,  the 
distended  cell  bursts.  The  coalescence  of  vacuoles  ultimately 
results  in  the  formation  of  a  minute  cyst  visible  to  the  naked  eye, 
containing  brownish-red  debris,  apparently  the  remains  of  de- 
stroyed hepatic  cells.  Hale  White  contributes  an  excellent  study 
of  these  cysts,  and  holds  that  they  are  not  congenital,  since  the 
sections  show  that  the  process  was  still  going  on  at  the  time  of 
death.  The  four  patients  from  which  the  specimens  were  re- 
moved were  all  adults. 

Cysts  with  epithelial  lining  are  supposed  to  originate  from 
occlusion  of  the  bile-channels,  either  by  concrements  or  catarrhal 
conditions.  An  abnormal  secretion  of  mucus  or  bile-products 
leads  to  the  formation  of  true  retention-cysts  in  the  bile-channels. 
All  authors  agree  that  compression  of  the  bile-ducts  may  cause 
dilatation  of  the  biliary  radicles.  A  remarkable  instance  of  a 
cyst  with  this  genesis  is  recorded  by  Miiller.  The  patient  was  a 
female  59  years  of  age.     The  tumor  had  existed  for  ten  years. 
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The  symptoms  were  chiefly  those  of  pressure ;  latterly,  attacks  of 
weakness,  which  were  found  to  be  due  to  hemorrhage  into  the 
sac.  The  patient  recovered  after  operation  of  incision  and  drain- 
age ;  six  pounds  of  chocolate-colored  fluid,  composed  chiefly  of 
bile  and  blood,  were  removed. 

There  is  a  certain  form  of  cystic  disease  of  the  liver  asso- 
ciated with  a  similar  degenerative  process  in  the  kidney,  in  which 
vacuolation  is  not  present,  nor  is  there  obstruction  of  the  biliary 
channels  or  apparent  disease  of  the  blood-vessels,  yet  both  liver 
and  kidney  show  multiple  cystic  degeneration.  The  nature  of 
this  process  is  not  understood ;  there  are  two  views  offered  in 
e.xplanation :  the  one,  that  it  is  initiated  in  embryonal  life ;  the 
other,  advanced  by  Juhel-Renol,  is  that  it  is  a  new  growth.  It 
is  only  of  pathological  interest,  as  it  presents  no  symptomatic 
differentiation.  The  simultaneous  existence  of  cystic  degenera- 
tion of  the  liver  and  kidneys  was  first  drawn  attention  to  by 
Bristowe. 

The  symptoms  presented  in  cystic  degeneration  of  the  liver 
are  due  either  to  interference  of  the  functions  of  the  organ,  or 
to  pressure  or  complications.  The  physical  signs  and  symptoms 
are  practically  the  same  as  in  echinococcus  cysts.  The  non- 
parasitic nature  of  the  cyst  cannot  be  determined  except  by  an 
examination  of  its  contents.  Single  cysts  not  infrequently  be- 
come pedunculated  and  produce  much  confusion  in  diagnosis. 
McDonald  reports  a  case  of  a  cyst  with  mucoid  contents  success- 
fully excised  from  the  under  surface  of  the  liver. 

Cysts  of  sufficient  size  to  be  recognized  should  be  treated  by 
incision  and  drainage. 
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SOLID  NEOPLASMS  OF  THE  LIVER. 

I.  Carcinoma. 

Definition.- — An  atypical  epithelial  neoplasm  of  primary  or  sec- 
ondary origin. 

Frequency. — About  3  per  cent,  of  deaths  from  all  causes  are 
attributed  to  carcinoma  of  the  liver.  It  is  relatively  the  most 
frequent  of  all  neoplasms  affecting  the  liver.  Three-fourths  of 
all  cases  are  secondary  in  origin. 

Etiology. —  Age:  Carcinoma  of  the  liver  is  a  disease  of  middle 
and  advanced  life. 

Sex:  Primary  carcinoma  of  the  liver  is  more  frequent  in  men 
than  in  women,  while  primary  carcinoma  of  the  gall-bladder  is 
four  times  more  common  in  women  than  in  men.  The  secondary 
growths  appear  alike  in  both  sexes. 

Primary  carcinoma  of  the  liver  is  so  frequently  associated  with 
gall-stone  that  the  irritation  produced  by  these  concrements  is 
now  regarded  the  most  potent  factor  in  the  etiology  of  cancer 
of  the  bile-channels  and  of  the  liver.  The  coexistence  of  cirrhosis 
with  cancer  has  led  many  investigators  to  inquire  into  their  cau- 
sal relationship.  Many  instances  of  this  association  are  recorded. 
The  most  carefully  studied  cases  are  those  of  Fussell  and  Kelly, 
Waldstein,  Finley  and  Adami.  It  is  difficult  to  determine 
the  dependence  of  one  upon  the  other,  but  we  know  that  cir- 
rhosis of  the  mammse  appears  to  bear  very  definite  relations  to 
the  development  of  carcinoma  in  those  organs,  and  it  may  act  in 
a  similar  way  in  the  liver.  It  is  argued  with  equal  force  that 
both  cirrhosis  and  cancer  are  due  to  common  causes,  irritants 
and  intoxicants — mere  theory. 

Pathology. —  (i)  Primary  Carcinoma  occurs  in  three  macro- 
scopical  forms :  (a)  as  a  solitary  nodule,  usually  of  large  size, 
generally  found  in  the  right  lobe ;  (b)  as  a  diffuse  infiltration  of 
the  entire  organ;  (c)  as  small  multiple  nodules  along  the  portal 
vein. 
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(a)  When  present  as  a  nodular  tumor  the  growth  may  attain 
enormous  dimensions,  and  protrude  as  an  irregular  prominence 
from  the  surface  of  the  liver.  The  boundary  line  between  the 
neoplasm  and  hepatic  tissue  is,  as  a  rule,  sharply  defined,  but  it 
may  blend  inseparably  with  the  liver-tissue.  The  growth  may 
be  aflfected  by  hemorrhagic  infiltrations,  fatty,  cystic,  or  other 
degenerative  changes.  Suppuration  is  not  uncommon.  The 
central  portion  of  the  tumor  usually  shows  these  retrogressions. 
From  the  compression  of  the  bile-ducts  the  liver  often  shows  dis- 
coloration, while  the  growth  itself  is  generally  white  or  yellow 
in  color. 

(b)  The  infiltrating  variety,  which  is  but  seldom  met  with, 
produces  general  symmetrical  enlargement  of  the  liver.  Small 
protuberances  may  be  found  at  necropsy,  but  are  not  usually 
detected  clinically.  The  slow  growth  and  induration  simulate 
cirrhosis. 

(c)  In  the  third  or  nodular  type  there  are  nodular  tumors,  small 
in  size,  along  the  portal  vein  or  scattered  throughout  the  liver. 
These  tumors  are  hard  and  rarely  undergo  degenerative  changes. 
The  intervening  parenchymatous  tissue  of  the  liver  is  in  a  state 
of  cirrhosis. 

Microscopic  Appearance:  Primary  carcinoma  of  the  liver  does 
not  vary  in  its  histological  structure  from  carcinoma  elsewhere. 
The  prevailing  type  is  the  cylindrical-celled  epithelioma,  either 
tubular  or  acinous  in  arrangement. 

(2)  Secondary  Carcinoma:  It  is  as  a  secondary  growth  that  we 
most  frequently  meet  with  carcinoma  of  the  liver.  The  parent 
growth  is  usually  in  some  portion  of  the  alimentary  tract,  most 
frequently  the  pyloric  extremity  of  the  stomach,  yet  it  occurs  as 
secondary  to  cancer  of  other  organs,  such  as  of  the  breast,  uterus, 
ovaries,  testicles,  etc.  Secondary  cancer  is  a  multiple  growth 
producing  great  enlargement  and  deformity  of  the  liver  by  the 
development  of  irregular  nodules.  The  nodules  are  white  in 
color  or  bile-stained,  and  visible  throughout  the  liver  in  every 
cut  surface.  They  vary  from  the  size  of  a  cherry  to  enormous 
tumors.  In  the  examination  of  the  liver  Tuffier  emphasizes  the 
importance  of  searching  the  area  of  the  hilum ;  if  enlarged  glands 
are  found,  it  shows  the  secondary  character  of  the  tumor  and  that 
metastasis  has  occurred,  and  further  interference  is  then  unneces- 
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sary.  But  the  absence  of  enlarged  glands  does  not  exclude  sec- 
ondary malignant  disease,  for  in  cancer  of  the  liver  metastasis 
occurs  through  the  venous  channels,  and  not  by  the  lymphatics, 
as  a  rule.  In  primary  cancer  the  finding  of  the  glands  should 
preclude  further  incursion.  The  rapid  growth,  the  tendency  to 
retrograde  changes,  and  the  surrounding  peritonitis  in  secondary 
cancer  of  the  liver  may  conceal  the  primary  pathology,  which  is 
frequently  unmarked  by  characteristic  symptoms.  The  histo- 
logical structure  of  the  hepatic  growth  partakes  of  the  character 
of  the  parent  neoplasm. 

In  both  primary  and  secondary  carcinomata  there  may  be  gen- 
eral glandular  involvement.  The  occurrence  of  ascites  may  be 
due  to  obstructive  conditions,  to  peritoneal  irritation,  or  to 
growths  in  other  organs.  Jaundice  is  not  an  essential  patho- 
logical feature  of  cancer  of  the  liver;  it  is  due  to  the  accidents 
of  location  and  size  of  the  neoplasm. 

The  blood-changes  in  cancer  of  the  liver  are  only  marked  in 
the  advanced  stage  of  the  disease,  though  cachexia  is  early  and 
pronounced.  We  find  a  decrease  in  red  corpuscles  and  hemo- 
globin, and  presence  of  leucocytosis — points  valuable  in  differen- 
tial diagnosis. 

Symptoms. — Hepatic  symptoms  occurring  in  the  course  of  recog- 
nized malignant  disease  in  other  portions  of  the  body  would 
naturally  suggest  the  development  of  secondary  cancer  of  the 
liver.  But  those  organs  which  are  especially  prone  to  give  rise 
to  secondary  liver-growths,  that  is,  the  stomach,  pancreas,  and 
duodenum,  may  suffer  from  carcinomatous  disease  without  pro- 
nounced symptoms.  In  every  case,  therefore,  of  supposed  he- 
patic tumor  a  most  searching  investigation  should  be  instituted 
to  ascertain  its  possible  secondary  nature.  Due  weight  must  be 
attached  to  the  habit  of  the  individual,  and  especially  should  the 
history  of  gall-stone  attacks  be  noted. 

The  patient  is  usually  of  middle  or  advanced  age,  though 
Acland  and  Dudgeon  are  able  to  collect  9  cases  of  primary  car- 
cinoma of  the  liver  in  individuals  under  20  years  of  age.  Dys- 
peptic symptoms  are  generally  persistent,  with  intercurrent  nau- 
sea and  vomiting,  the  bowels  are  constipated,  appetite  impaired, 
emaciation  is  marked  and  progressive.  Patients  with  this  dis- 
ease show  a  continuous  decline  in  weight;  it  is,  of  course,  more 
rapid  and  marked  in  the  secondary  than  in  the  primary  growths. 
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Cachexia:  Cachexia,  an  important  symptom  in  malignant  dis- 
ease of  the  Hver,  develops  early  and  advances  steadily.  It  is 
noted  that  cachexia  progresses  rapidly  after  the  occurrence  of 
the  hepatic  metastasis ;  it  may  not  have  been  appreciable  when 
the  disease  was  confined  to  its  original  site.  The  cachexia  is 
probably  an  auto-infection ;  innocent  tumors  of  the  liver  involv- 
ing greater  areas  do  not  produce  the  same  general  effects. 

Pain:  The  pain  depends  somewhat  upon  the  site  and  size  of 
the  growth.  Single  primary  growths  in  the  substance  of  the 
liver  may  cause  only  a  sense  of  weight  and  heaviness,  while  those 
tumors,  either  primary  or  secondary,  which  encroach  upon  the 
capsule  cause  pain  of  a  sharp,  lancinating  character.  If  the  tu- 
mor is  near  the  hilum,  the  pain  is  often  paroxysmal,  colicky  in 
character,  due  to  biliary  obstruction.  The  associate  perihepati- 
tis and  visceral  adhesions  are  additional  sources  of  pain.  The 
complaint  may  be  referred  to  the  region  of  the  liver  alone,  or 
to  the  epigastrium,  thorax,  back,  and  shoulder. 

Pulse  and  Temperature:  Fever  may  occur,  attributable  to  pto- 
mainic  poisoning,  to  suppurative  processes  in  the  tumor,  to  peri- 
hepatitis, or  to  intercurrent  affections.  Some  elevation  of  the 
temperature  is  the  rule  in  all  cases  of  large  tumor  or  advanced 
disease.  Unless  there  is  marked  cholemia  the  pulse  is  in  accord 
with  the  temperature. 

Physical  Signs. — Inspection:  The  sallow  or  icteroid  hue  of 
the  skin,  the  emaciation,  the  gloomy,  Hippocratic  expression,  the 
fixed  and  bent  trunk,  and  careful  gait,  are  physical  signs  indi- 
cating malignancy  in  some  one  of  the  abdominal  viscera.  In  less 
than  one-half  the  cases  of  hepatic  cancer  there  is  jaundice, 
but  all  patients  have  a  dry,  parchment-like,  yellow  skin. 
Jaundice  does  not  indicate  the  stage  of  the  disease,  but  is 
determined  merely  by  the  accident  of  the  site  of  the  growth; 
its  development  materially  hastens  the  fatal  termination.  The 
same  may  be  said  of  ascites  and  edema  of  the  extremities ;  they 
are  not  essential,  but  complicating  conditions.  The  significant 
feature  of  cancer  of  the  liver  upon  inspection  is  the  peculiar 
enlargement  of  the  organ.  In  massive,  single,  primary  cancer, 
and  in  secondary  growths  of  the  liver  the  emaciated  condition  of 
the  patient,  unless  the  abdomen  is  greatly  distended  by  ascites, 
permits  the  tumorous  enlargement  of  the  liver  to  be  seen.     The 
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tumor  may  appear  as  a  small  nodule  beneath  the  costal  margins 
or  in  the  epigastrium ;  larger  growths  may  fill  the  abdomen  to 
the  pelvis.  Tumors  near  the  free  margin  of  the  liver  by  their 
weight  and  size  elongate  their  hepatic  attachment  into  a  pedicle ; 
such  tumors  possess  great  mobility,  and  may  occupy  an  aberrant 
position.  Petechial  spots  upon  the  surface  of  the  body  denote 
blood  dyscrasia.  Enlarged  surface  veins  may  appear,  showing 
the  portal  obstruction. 

Palpation:  Primary  carcinoma  of  the  liver  is  usually  single, 
and  occupies  the  right  lobe  by  preference.  Quite  large  tumors 
may  be  concealed  in  the  substance  of  the  liver;  the  tumor  may 
be  felt  only  when  it  attains  to  sufficient  size  to  produce  an  emi- 
nence or  boss  upon  the  surface  of  the  liver.  Single  growths  oc- 
cupying the  left  lobe  are  felt  low  in  the  epigastric  or  umbilical 
regions.  The  tumor  is  usually  hard,  but  may,  on  account  of 
cystic  or  purulent  changes,  be  elastic  or  even  fluctuant.  It  obeys 
the  movements  of  respiration,  and  if  pendulous  will  be  quite 
movable  under  palpation.  Friction-fremitus  may  be  felt.  Irreg- 
ularities upon  its  surface  are  due  to  exogenous  growths,  omental 
or  intestinal  adhesions.  Parietal  fixation  of  the  tumor  may  oc- 
cur, obscuring  some  of  the  physical  signs.  In  a  minority  of  in- 
stances primary  carcinoma  occurs  as  a  multiple  nodular  growth, 
but,  as  Rolleston  says,  a  multiplicity  of  growths  is  in  favor  of  the 
secondary  character  of  the  tumor.  The  nodules  may  be  densely 
hard,  others  soft,  others  umbilicated.  The  surrounding  perihe- 
patitis and  tension  of  the  capsule  causes  pain  and  tenderness 
under  palpation.  Outlying  secondary  growths  may  be  detected ; 
the  discovery  of  them  signifies  the  hopelessness  of  the  condition. 
A  cancerous  tumor,  either  primary  or  secondary,  may  undergo 
sudden  and  marked  change  due  to  hemorrhage  or  to  degenerative 
processes.  In  either  form  of  carcinoma  the  hepatic  enlargement 
is  always  rapidly  progressive. 

Percussion:  Tumors  developed  upon  the  anterior  margin  and 
upper  surface  of  the  liver  are  dull  upon  percussion,  and  the  dul- 
ness  is  continuous  with  that  of  the  liver.  But  in  those  pendulous 
tumors  previously  alluded  to,  there  may  be  an  area  of  modified 
resonance  between  the  tumor  and  the  liver;  deep  and  careful 
percussion,  however,  will  develop  the  continuity  of  the  tumor 
with  the  liver.     I  would  emphasize  this  physical  sign,  as  it  has 
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often  led  to  error,  tumors  of  the  liver  being  mistaken  for  omental 
tumors,  renal  tumors,  and  floating  kidney,  because  of  the  sup- 
posed intervening  area  of  resonance.  Growths  on  the  under  sur- 
face of  the  liver,  especially  those  in  the  neighborhood  of  the 
hilum,  are  resonant  upon  light  percussion.  Intestinal  adhesions 
may  modify  the  percussion-note  of  any  hepatic  tumor. 

Auscultation :  Friction-sounds  are  heard  over  the  hepatic  area. 
In  cancers  of  the  left  lobe,  and  in  those  in  the  region  of  the  hilum 
an  arterial  murmur  may  be  heard  all  over  the  organ,  due  to  ste- 
nosis of  the  hepatic  artery  or  to  compression  of  the  aorta ;  this 
must  be  borne  in  mind  in  differentiation  from  aneurism. 

Differential  Diagnosis. — Biliary  hypertrophic  cirrhosis  may 
be  distinguished  from  cancer  of  the  liver  by  the  age  of  the  patient 
— usually  between  twenty  and  thirty  years — by  the  uniform, 
smooth,  symmetrical  enlargement  of  the  liver,  by  the  jaundice, 
which  deepens  with  the  enlargement  of  the  organ,  and  by  the 
absence  of  marked  anemia  or  cachexia. 

Abscess  of  the  Liver:  Cancer  of  the  liver  may  by  infection 
undergo  suppuration.  Its  differentiation  under  these  circum- 
stances is  difficult  to  make  from  abscess  of  the  liver.  But  the  his- 
tory of  the  patient,  the  recognized  causes  of  abscess,  the  conspic- 
uous anemia,  the  absence  of  cachexia,  and  the  frequency  of  jaun- 
dice, should  make  the  diagnosis  and  render  aspiration  unneces- 
sary. 

Syphilis  of  liver:  Multiple  gummatous  growths,  especially 
when  associated  with  enlargement  of  the  liver,  mesenteric  nod- 
ules, and  ascites,  present  a  picture  closely  resembling  malig- 
nancy. The  age,  history,  and  concomitant  phenomena  are  suffi- 
cient to  warrant  the  suspicion  of  lues  in  such  cases.  The  test 
of  specific  treatment  will  perhaps  be  necessary  to  make  the  dif- 
ferentiation. 

Renal  tumors  grow  from  the  loin,  retain  the  shape  of  the  kid- 
ney, are  not  influenced  materially  by  respiration,  there  is  an  area 
of  resonance  between  the  tumor  and  the  liver,  and  their  relations 
to  the  colon  may  be  shown  by  percussion,  aided  if  necessary  by 
bowel  inflation. 

Omental  tumors  usually  occupy  a  lower  position  in  the  abdo- 
men, are  freely  movable,  not  influenced  by  respiration,  and  yield 
a  different  note  upon  percussion. 
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Cancer  of  the  colon,  where  it  acquires  attachment  to  the  hver, 
presents  many  objective  symptoms  in  common.  The  history  of 
constipation  alternating  with  diarrhea,  the  features  of  chronic 
intestinal  obstruction,  especially  the  peristaltic  patterns,  the  col- 
icky pains,  the  absence  of  jaundice,  and  the  impaired  tympanitic 
note  upon  percussion  should  make  the  differentiation. 

Cancer  of  the  stomach:  The  gastric  disorders  and  hemateme- 
sis,  the  gastrectasia  and  ischiochymia,  and  the  chemical  analysis 
of  stomach  contents,  are  sufficient  to  point  to  the  seat  of  the 
disorder. 

Prognosis. — The  clinical  course  of  cancer  of  the  liver  is  pro- 
gressively downward  to  a  fatal  termination.  Single  primary 
growths  may  exist  for  several  months,  a  year  or  more,  but  sec- 
ondary cancer  destroys  the  patient's  life  from  the  twelfth  to  the 
twentieth  week  of  the  disease. 

The  operative  mortality  of  59  cases  of  all  varieties  of  tumors, 
collected  by  Keen,  was  15.5  per  cent.  Several  cases  of  carcino- 
matous tumor  were  well  two  to  seven  years  after  removal.  Keen 
expresses  the  most  optimistic  views  for  the  future  in  the  sur- 
gical management  of  these  hepatic  neoplasms. 

Contraindications  to  Operation.- — Secondary  carcinoma  of  the 
liver  is  not  amenable  to  surgical  intervention.  Multiple  neo- 
plasms, pronounced  cachexia,  marked  cholemia,  and  glandular 
involvement  contraindicate  all  surgical  effort. 

Surgical  Indications. — If  the  tumor  is  single,  of  primary  origin, 
and  accessibly  located,  exploratory  laparotomy  should  be  done;  and 
if  inspection  and  palpation  of  the  liver  confirm  the  above  facts,  par- 
tial hepatectomy  may  be  undertaken.  Out  of  35  cases  of  malignant 
disease  of  the  liver  exposed  by  operation,  Robson  has  met  with 
only  3  in  which  it  appeared  feasible  to  remove  the  entire  dis- 
eased portion  ;  one  of  these  died  upon  the  table ;  two  recovered 
to  die  in  a  few  months  from  a  recurrence  of  cancer.  "  Every 
case,  save  those  manifestly  beyond  relief,  should  be  explored," 
says  Keen,  "  and  the  later  steps  be  determined  by  what  is  found." 

II.  Adenoma. 

Definition. — An  encapsulated  gland-like  tumor  with  a  tendency 
to  atypical  development. 

Frequency. — This  is  a  comparatively  infrequent  neoplastic  growth 
in  the  liver,  as  recognized  clinically ;  it  is  a  not  uncommon  post- 
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mortem  finding.  In  75  operations  for  tumors  of  the  liver  of  all 
varieties,  collected  by  dishing  and  Downs,  7  were  adenomata. 
Marckwald  has  collected  29  cases  reported  by  various  observers. 

Etiology. —  Age:  It  occurs  at  any  age,  the  extremes  reported 
being  twenty  months  and  sixty-six  years. 

Sex:  It  is  more  frequent  in  males;  Marckwald  found  that  23 
out  of  29  cases  occurred  in  men  near  middle  life. 

The  causes  favoring  the  development  of  these  tumors  are  very 
obscure.  It  is  probable  that  infection,  irritants,  and  intoxicants 
are  common  causes  in  many  instances  of  cirrhosis,  adenoma  and 
carcinoma.  Coccidial  disease  of  the  liver  is  frequently  associ- 
ated, and  is  a  probable  cause  of  cystadenoma.  Schmieden  re- 
gards the  formation  of  adenoma  as  a  vicarious  hypertrophy  to 
replace  destroyed  liver-cells. 

Pathology. — Adenoma  of  the  liver  is  always  primary.  It  may 
exist  as  a  single  or  multiple  growth,  which  varies  greatly  in  size. 
Single  solid  growths  may  attain  to  the  dimensions  of  a  large 
orange ;  they  are  usually  tubular  in  structure.  Not  infrequently 
they  develop  papillae  from  the  inner  lining,  constituting  adenoma 
papillifcrmn;  fluid  rapidly  accumulates  in  such  growths,  thus 
forming  a  cystadenoma. 

In  multiple  adenomata  the  liver  presents  a  roughened,  nodular 
surface.  It  may  be  infiltrated  by  circumscribed  tumor-masses ; 
these  tumors  may  be  minute  yellow  bodies,  or  they  may  attain 
to  the  dimensions  of  the  single  growth ;  they  are  of  a  grayish- 
yellow  color,  sometimes  green  or  of  a  hemorrhagic  tint.  The 
nodules  are  separated  by  territories  of  fibrous  cirrhotic  paren- 
chyma. 

Microscopical  examination  shows  those  tumors  originating  in 
the  substance  of  the  liver  to  consist  of  a  series  of  cells  resemb- 
ling liver-cells  in  an  evident  state  of  functional  superactivity, 
showing  many  nuclei  and  many  nucleoli ;  or  they  may  arise  from 
the  epithelia  of  the  bile-ducts.  The  icteric  coloring  of  the  tumor- 
cells  is  explained  by  the  fact  that  these  cells  take  the  place  of 
the  liver-cells,  and  biliary  absorption  occurs.  The  cellular  pro- 
liferation in  some  instances  extends  into  the  radicals  of  the  por- 
tal vein,  and  friable  reddish-gray  clots,  consisting  of  polyhedral 
epithelial  cells,  occupy  the  lumina  of  the  vessels.  The  tumor  is 
surrounded  by  a  capsule  of  dense  connective  tissue,  the  remains 
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of  the  interstitial  tissue  of  the  liver.  As  a  rule,  it  is  a  local  dis- 
ease implicating  neither  lymphatic  glands  nor  distant  organs,  yet 
it  should  be  regarded  as  a  malignant  tumor. 

Symptoms. — The  symptoms  of  adenoma  of  the  liver  are  largely 
those  of  Laennec's  cirrhosis,  attributable  to  the  compression  of 
the  vessels  and  bile-ducts.  It  pursues  a  latent  course  for  a  vari- 
able length  of  time.  When  the  growth  by  its  size  or  multiplicity 
has  destroyed  the  greater  portion  of  the  liver,  or  has  compressed 
its  vessels,  symptoms  of  impeded  portal  circulation  develop.  At 
first  there  are  simply  digestive  disorders,  a  distaste  for  certain 
articles  of  food,  especially  meat,  a  dull  pain  in  the  region  of  the 
liver,  and  meteorism. 

Physical  Signs. — Inspection:  Icterus  appears  early.  There 
is  evident  marasmus  and  emaciation.  Abnormal  enlargement  of 
the  subcutaneous  veins  of  the  abdomen  is  seen.  Ascites  develops 
rapidly. 

Palpation:  On  palpation  we  may  find  a  single  tumor,  hard,  cir- 
cumscribed, somewhat  pendulous,  moving  freely  with  respiration. 
In  multiple  tumors  the  liver  is  enlarged,  irregular  in  its  feel,  and 
nodose.  John  B.  Roberts  records  a  striking  case  of  multiple 
cystic  adenomata,  the  mass  occupying  the  greater  part  of  the 
hypochondriac  and  lumbar  regions.  It  was  irregular  in  outline 
and  presented  near  its  center  a  marked  elevation  with  the  charac- 
teristics, under  palpation,  of  a  cyst.  This  was  a  case  of  multiple 
cystic  adenoma,  eight  or  ten  cysts  being  evacuated  at  operation. 
An  interesting  feature  of  this  case  is  that  one  of  the  cysts  con- 
tained gas. 

Percussion:  These  tumors  are  dull  upon  percussion,  and  in 
those  that  project  beyond  the  liver's  margin  there  may  be  a  de- 
ceptive area  of  modified  resonance. 

Differential  Diagnosis. — The  differentiation  of  adenoma  from 
carcinoma  and  cirrhosis  must  be  made. 

Prognosis. — The  duration  of  this  disease  cannot  be  definitely  de- 
termined. It  undoubtedly  exists  in  many  instances  without  giv- 
ing rise  to  symptoms.  With  the  development  of  biliary  and  por- 
tal obstruction  the  progress  of  the  case  becomes  very  acute. 
After  the  development  of  jaundice  and  ascites  patients  rarely  live 
longer  than  three  months. 


330  SURGICAL   DISEASES   OF   THE   ABDOMEN. 

Contraindications  to  Oper.\tion. — ]\Iultiple  adenomata  are  not 
amenable  to  treatment.  After  the  occurrence  of  ascites  and 
jaundice  from  single  growths  the  indications  are  against  inter- 
ference. 

Surgical  Indications. — If  there  is  onl}-  one  tumor,  and  the  con- 
stitutional condition  of  the  patient  permits,  exploratory  laparo- 
tomy should  be  done ;  and  if  the  tumor  is  accessible,  it  should 
be  removed  by  partial  hepatectomy.  The  operative  mortality  is 
not  greater  than  15  per  cent.,  and  the  recoveries,  from  present 
statistics,  are  permanent. 

III.  Sarcom.\. 

Definition. — A  malignant  tumor  of  embryonic  connective-tissue 
origin ;  it  may  be  either  primar}'  or  secondary. 

Frequency. — Secondary  sarcoma  of  the  liver  is  comparatively 
frequent.  Primary  sarcoma  is  rarer  even  than  primary  carci- 
noma.    Leith  has  been  able  to  collect  25  cases. 

Etiology. — Age:  It  occurs  usually  in  persons  under  forty  years 
of  age ;  cases  have  been  recorded  in  very  j'oung  children.  The 
average  age  in  melanotic  growths  is  forty-eight  and  a  half  years. 

Sex:  It  shows  no  predilection  for  sex.  ]Melanotic  sarcoma, 
according  to  Rolleston,  is  more  frequent  in  men  than  in  women, 
in  proportion  of  2]^  to  I. 

Nothing  is  known  of  its  pathogenesis. 

Pathology. — As  a  primar}'  growth  it  occurs  in  its  usual  histo- 
logical varieties,  chiefly  the  round-  and  spindle-celled.  Second- 
ary growths  assume  the  type  of  the  parent  tumor.  Melanotic 
sarcoma  occurs  as  secondary  to  melanotic  tumors  of  the  eye 
or  skin.  Primary  sarcoma  is  usually  single,  and  may  attain  to 
enormous  size.  In  Boldt's  case  the  liver  weighed  nineteen 
pounds  and  six  ounces.  Secondary  sarcoma  is  usually  multiple. 
Melanotic  sarcoma  appears  as  large  black  nodules,  circular  in  out- 
line, and  separated  from  each  other  by  areas  of  condensed  white 
tissue ;  it  is  sometimes  diffuse.  In  both  primary  and  secondary 
grovyths  lymphatic  involvement  is  found.  In  secondary  sarcoma 
the  kidne3's  and  other  organs  not  infrequently  participate  in  the 
metastasis. 
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Symptoms. — The  early  symptoms  of  sarcoma  do  not  materially 
vary  from  those  of  carcinoma ;  the  digestive  disorders,  with 
marked  emaciation  and  local  pain,  are  common  to  both.  The 
first  symptom  noticed  in  Kahlden's  case  was  that  the  feces  were 
black  and  the  urine  dark;  this  appeared  before  there  was  any 
manifest  tumor.     Pyrexia  is  not  infrequently  present. 

Physical  Signs. — Inspection:  We  find  an  emaciated  patient 
with  icterus  of  varying  shades ;  and  if  the  disease  has  existed  sev- 
eral weeks  there  may  be  ascites  or  anasarca. 

Palpation:  Sarcoma,  as  a  rule,  produces  very  definite  enlarge- 
ment of  the  liver ;  the  whole  organ  may  be  involved  in  a  nodular 
growth,  or  the  tumor  may  be  comparatively  smooth,  globular, 
and  attain  to  enormous  dimensions.  Mesenteric  glands  are  usu- 
ally felt  to  be  enlarged,  and  the  liver  is  adherent  to  parietes  and 
intestines.  Cystic  changes  or  hemorrhages  into  the  tumor  may 
impart  to  it  a  distinct  sense  of  fluctuation.  It  is  interesting  to 
note  how  closely  Bramwell's  case  of  enormous  primary  sarcoma 
simulated  hepatic  abscess ;  aspiration  obtained  anchovy-sauce- 
like fluid,  which  was  due  to  hemorrhage  and  suppuration.  Too, 
there  is  always  marked  tenderness  from  the  perihepatitis,  and 
when  the  tumor  has  become  adherent  to  the  abdominal  wall,  it 
may  deceptively  simulate  pointing. 

Percussion:  This  physical  sign  applied  defines  the  limits  of  the 
tumor  and  its  hepatic  relation. 

Urinary  Analysis :  The  only  diagnostic  significance  obtainable 
by  means  of  the  urine  is  the  detection  of  melanin. 

Differential  Diagnosis. — Hepatic  Abscess :  Primary  sarcoma 
may  be  confounded  with  hepatic  abscess.  The  rapid  develop- 
ment, the  emaciation,  the  digestive  disturbances,  the  temperature, 
the  sometimes  chronic  course,  the  physical  signs,  may  all  be  con- 
fusing. But  the  history  of  the  patient,  the  ascertainable  cause, 
dysentery  or  infection,  his  age,  usually  in  middle  life,  the  rarity 
of  abscess  in  women,  hectic  fever,  profuse  sweating,  and  leucocy- 
tosis  mark  the  difference. 

It  is  practically  impossible  to  differentiate  safcoma  from  car- 
cinoma, though  we  may  be  led  to  a  correct  conclusion  by  the  age 
of  the  patient,  the  rapidity  of  the  growth,  and  the  local  symptoms 
of  greater  activity  in  sarcoma. 
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Prognosis. — The  life  history  of  sarcoma  of  the  liver  is  usually 
about  four  months. 

Contraindications  to  Operation. — The  great  vascularity  of 
these  growths,  and  the  certainty  of  recurrence,  preclude  opera- 
tion. 

IV.  Angioma. 

Definition. — A  tumor  composed  of  the  abnormal  formation  of 
blood-vessels  in  thin  trabeculae  of  connective  tissue. 

Frequency. — These  tumors  are  of  but  little  clinical  significance. 
Gushing  and  Down's  table  of  75  cases  of  neoplasms  of  the  liver 
subjected  to  surgical  operation  shows  that  in  4  of  the  operations 
angioma  was  found ;  none  were  correctly  diagnosed. 

Etiology. —  Age:  Like  tumors  of  this  family,  they  are  found 
in  comparatively  young  persons. 

Sex:    No  predilection  for  either  sex  is  shown. 

Pathology. — The  cavernous  nasvus  is  the  variety  of  angioma  met 
with  in  the  liver.  They  are  usually  of  small  size,  rarely  larger 
than  the  fist.  They  are  composed  of  a  net-work  of  connective 
tissue,  in  the  cavities  of  which  blood  circulates  freely. 

Symptoms. — In  Hanks's  case  the  symptoms  were  those  of  car- 
cinoma. Exploratory  operation  revealed  the  true  nature  of  the 
tumor,  and  no  effort  was  made  to  remove  it.  The  digestive 
symptoms  subsided,  and  the  patient  was  apparently  restored  to 
good  health,  the  tumor  markedly  decreasing  in  size.  Hanks  re- 
fers to  another  case  in  which  there  was  similar  behavior.  As 
only  one  case  has  been  correctly  diagnosed,  the  symptomatology 
must  be  very  vague.  Smith  does  not  regard  them  as  possess- 
ing any  clinical  significance ;  they  rarely  attain  to  sufficient  size 
to  give  rise  to  pressure  or  irritation.  Aspiration  may  show  fluid 
blood. 

Prognosis. — When  of  small  size  they  may  exist  throughout  life 
without  giving  rise  to  special  disturbance.  One  instance,  at 
least,  is  reported  in  which  a  diagnosticated  angioma  was  spon- 
taneously cured. 

Surgical  Indications.— Keen  reports  the  successful  removal  of 
an  angioma  treated  by  extraperitoneal  constriction.  The  size 
and  accessibility  of  the  tumor  should  influence  the  surgeon  in 
determining  on  an  effort  for  removal.  The  extraperitoneal  treat- 
ment of  the  pedicle  would,  perhaps,  be  the  safest  technic. 
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MOVABLE  LIVER. 

Definition. — In  this  condition  we  understand  that  the  organ  is 
displaced,  usually  downward,  is  movable,  and  permits  of  partial 
or  complete  reposition. 

Synonyms. — Hepatoptosis,  Wandering  Liver,  Floating  Liver, 
Ectopia  Hepatis. 

Frequency. — The  occurrence  of  hepatic  displacement,  sufiEciently 
marked  to  give  rise  to  symptoms,  appears  as  a  comparatively 
infrequent  event.  In  Ziemssen's  Hand-Book  of  Special  Pathol- 
ogy, 1887,  Thierfelder  was  able  to  collect  only  9  cases.  Graham, 
in  1895,  tabulated  all  the  cases  of  movable  liver  found  in  litera- 
ture, and  there  were  less  than  70  recorded.  It  is  remarkable  how 
one  may  find  things  when  one  searches  diligently  for  them. 
From  the  material  obtainable  in  his  private  practice,  in  five 
months  Einhorn  found  30  cases  of  floating  liver.  Expressed  in 
figures,  he  finds  that  3.7  per  cent,  of  all  persons  suffering  from 
digestive  disorders  have  movable  liver.  It  is  consoling  to  note 
that  in  grouping  his  cases  he  makes  five  varieties — the  first,  cases 
unaccompanied  by  symptoms.  Those  cases  of  slight  downward 
displacement  in  which  tension  or  pressure  symptoms  are  absent, 
and  in  which  there  is  no  abdominal  asymmetry,  have  no  clinical 
significance,  and  should  not  burden  literature. 

Etiology. — Simple  displacement  is  to  be  distinguished  from  mov- 
able conditions  of  the  organ.  The  liver  may  be  dislocated  and  fixed 
in  its  abnormal  position  by  many  causes ;  it  may  be  forced  down- 
ward by  increase  in  the  volume  of  the  contents  of  the  thorax,  as 
from  emphysema,  pleural  effusions,  cardiac  hypertrophy,  etc. ;  it 
may  be  forced  upward  by  increased  intra-abdominal  pressure ; 
Leube  describes  a  case  due  to  ascites ;  in  vertebral  caries  we  find 
the  liver  forced  out  of  position.  But  in  all  these  instances  the 
liver  is  fixed  in  its  abnormal  position  as  long  as  the  displacing 
force  is  acting,  and  it  retains  its  anatomical  connection  with  the 
diaphragm. 

A  movable  liver  changes  its  position  with  the  posture  of  the 
patient,  and  parts  with  its  relation  to  the  diaphragm.     The  vari- 
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ous  changes  which  take  place  in  the  Hgaments  of  the  Hver  permit 
its  prolapse.  Displacement  to  the  left  side  can  only  be  to  a  very 
limited  degree,  owing  to  the  connection  with  the  vena  cava.  In 
Faure's  case,  however,  this  structure  was  so  loose  and  elongated 
that  it  moved  from  its  position  on  the  right  side  of  the  spinal 
column  with  movement  of  the  liver. 

Various  theories  are  advanced  to  explain  the  mobility  of  the 
liver.  Its  etiology  was  first  supposed  to  be  the  enlargement; 
Meissner  held  that  the  liver-ligaments  became  relaxed  during 
pregnancy;  many  congenital  and  acquired  defects  in  the  suspen- 
sory apparatus  have  been  described.  Landau  considers  that 
there  are  two  factors  responsible  for  abnormal  hepatic  mobility: 
(i)  laceration  or  stretching  of  the  ligaments,  which  may  occur 
suddenl}^  as  from  a  fall ;  (2)  the  enlargement  of  the  capacity  of 
the  abdomen. 

We  note  that  movable  liver  occurs  more  frequently  in  females, 
but  it  is  also  found  in  males,  hence  to  sex  alone  cannot  be  attrib- 
uted the  causation.  Injuries,  tight-lacing,  and  tedious  labors, 
while  factors  in  its  production,  play  only  a  minor  part,  else  the 
condition  would  be  far  more  frequent.  It  is  especially  common 
in  multiparae,  yet  repeated  child-birth  alone  is  not  sufficient  cause. 
Looking  farther,  we  find  that  it  is  a  pathological  phenomenon 
most  frequently  seen  in  persons  with  pendulous  bellies.  Glenard 
ascribes  it  to  a  general  splanchnoptosis.  Theodore  Schott  em- 
phasizes what  I  regard  as  an  essential  link  in  the  etiology,  and 
that  is  emaciation  leading  to  an  absorption  of  the  accumulated 
fat  of  neighboring  organs,  muscles,  etc.  Therefore,  in  a  multi- 
para with  a  pendulous  abdomen  and  progressive  emaciation  we 
find  a  most  suitable  subject  for  hepatoptosis.  Trauma  may  be 
an  exciting  cause. 

Pathology. — It  follows  from  the  pathogenesis  above  given  that 
in  movable  liver  there  is  necessarily  elongation  of  the  falciform 
and  coronary  ligaments.  The  prolapse  of  the  organ,  with  trac- 
tion on  and  torsion  of  its  vessels,  produces  venous  engorgement. 
The  enlargement  of  the  liver  in  these  cases,  then,  is  an  efTect 
rather  than  a  cause  of  the  displacement.  The  colon,  duodenum, 
or  stomach  may  occupy  the  position  of  the  displaced  liver.  In 
the  condition  of  great  abdominal  relaxation  other  viscera,  stom- 
ach, intestines,  kidneys,  and  uterus,  are  displaced.     Hemorrhoids, 
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and  varicosities  of  the  veins  of  the  extremities,  are  other  phe- 
nomena. Gall-stones  in  two  instances  have  been  found  as  a 
concomitant  pathological  condition. 

Symptoms.- — The  conditions  giving  rise  to  movable  liver  have 
symptoms  of  their  own,  which  constitute  the  history  of  the  pre- 
disposing causes  of  the  displacement.  The  subjective  symptoms 
attributable  to  the  wandering  organ  are  the  outcome  of  several 
dift'erent  elements.  The  mere  movement  of  so  large  a  body 
within  the  abdominal  cavity  gives  rise  to  reflex  nervous  phe- 
nomena; this  is  observed  in  wandering  spleen,  movable  kidney, 
and  pedunculated  tumors.  The  circulatory  disturbances  conse- 
quent upon  the  changed  relation  of  the  vessels  to  the  liver  in  its 
several  positions  affect  not  only  the  organ  itself,  but  derange  the 
equilibrium  of  the  abdominal  visceral  circulation.  The  changed 
relation  of  the  viscera,  especially  distorting  the  biliary  channels, 
impedes  the  flow  of  bile  and  gives  rise  to  symptoms  indicative 
of  biliary  stasis.  But  it  is  to  pressure  and  traction  chiefly  that 
the  symptoms  of  movable  liver  are  due.  The  prolapsed  organ 
through  its  elongated  ligaments  makes  traction  upon  the  dia- 
phragm, causing  respiratory  distress;  Einhorn  calls  attention 
to  this  class  of  cases.  The  pressure  upon  the  intestines  excites 
digestive  disorders,  nausea,  vomiting,  flatulency,  constipation  or 
diarrhea.  The  changes  in  circulation  may  cause  attacks  of  syn- 
cope. 

Areilza  observed  the  following  symptoms  in  a  boy  twenty 
years  old :  Every  two  or  three  months  he  would  suffer  a  severe 
attack  of  pain,  chilly  sensations  followed  by  vomiting  and  loss 
of  consciousness ;  he  would  be  extremely  prostrated  for  several 
days ;  there  was  no  fever  or  jaundice ;  the  abdominal  tumor  was 
diagnosed  as  a  floating  liver,  and  all  symptoms  were  relieved  by 
hepatopexy. 

Usually  the  patient  complains  of  pain  in  the  side  in  the  region 
of  the  liver,  in  the  chest,  shoulder,  or  lumbar  region.  The  pain 
is  dull  and  dragging  in  character,  not  infrequently  it  is  paroxys- 
mal. In  Allingham's  case  the  attacks  of  pain  and  the  urinary 
disturbances  led  to  the  erroneous  diagnosis  by  the  hospital  staff 
of  movable  kidney.  I  find  two  instances  of  the  association  of 
gall-stones  with  movable  liver ;  in  both  cases  jaundice  was  pres- 
ent. Contrary  to  what  we  would  expect,  icterus  is  not  a  con- 
22 
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stant  symptom  ;  it  was  observed  once  in  Thierfelder's  collected 
cases.  The  distress  occasioned  by  a  movable  liver  is  variable ; 
in  some  it  may  be  very  great,  in  others  only  slight,  but  is  present 
to  some  extent  in  all.  The  subjective  symptoms  are  of  but  little 
diagnostic  value. 

Physical  Signs. — Inspection:  The  abdomen  presents  a  pecu- 
liar appearance :  the  epigastrium  is  usually  sunken ;  the  right 
thorax  has  lost  its  convexity  and  is  flattened,  and  if  the  patient 
is  examined  in  standing  position,  the  pendulous  belly  overhangs 
the  pubes,  and  the  lower  half  of  the  abdomen  is  markedly  pro- 
tuberant. Enlarged  veins,  inguinal  hernia,  and  varicocele  are 
not  infrequently  observed.  Glenard  calls  attention  to  a  fold  of 
skin  that  conceals  the  lower  part  of  the  umbilicus,  due  to  trac- 
tion upon  the  suspensory  ligament.  The  abdominal  deformity 
depends  upon  the  degree  of  the  hepatic  displacement. 

Palpation :  By  palpation  we  recognize  the  contour  of  the  liver, 
its  sharp,  free  border,  its  incisure,  and  sometimes  its  convex  sur- 
face and  even  its  entire  left  lobe  may  be  palpated.  The  organ 
is  usually  hard  from  engorgement,  moves  freely  in  an  upward 
direction,  more  or  less  so  to  the  right,  but  cannot  be  further  dis- 
placed to  the  left  or  downward.  A  moderately-displaced  organ 
obeys  the  movements  of  respiration ;  but  in  cases  in  which  the 
displacement  is  great,  if  the  patient  is  in  dorsal  position,  the  liga- 
ments are  relaxed  sufficiently  for  the  slack  not  to  be  taken  up  by 
the  movements  of  the  diaphragm.  From  gall-stone  impaction  or 
constriction  of  the  duct  we  may  have  distention  of  the  gall- 
bladder, yielding  under  palpation  a  pyriform,  elastic  tumor  in 
close  relation  with  the  free  edge.  The  relaxed  and  thin  abdom- 
inal walls  permit  of  easy  examination  of  other  organs.  Ailing- 
ham  rejected  the  diagnosis  of  renal  tumor,  which  had  been  pre- 
viously made,  because  he  was  able  to  outline  distinctly  the  kid- 
ney under  palpation.  Palpation,  like  percussion,  must  be  made 
in  both  the  erect  and  recumbent  postures. 

Percussion:  It  is  upon  this  sign  that  the  diagnosis  of  movable 
liver  largely  rests.  Assuming  that  the  upper  limit  of  normal 
hepatic  dulness  is  the  fifth  intercostal  space  in  the  right  mam- 
mary line,  we  find  under  percussion  that  this  is  displaced  down- 
ward to  the  eighth  rib,  or  even  to  the  margin  of  the  ribs,  and  a 
hollow    tympanitic    note    is    substituted.     The    dulness    extends 


MOVABLE    LIVER.  339 

over  the  entire  surface  of  the  liver,  and  its  abdominal  limits  de- 
pend upon  the  extent  of  liver-enlargement  and  degree  of  pro- 
lapse. It  may  reach  to  the  pelvic  brim.  Under  light  ausculta- 
tory-percussion  we  may  accurately  outline  the  area  of  hepatic 
dulness.  Manipulation  of  the  liver  or  change  of  posture  will 
change  the  border-lines  of  dulness. 

Differential  Diagnosis. — Movable  liver  has  been  mistaken  for 
enlarged  and  movable  kidney,  for  subdiaphragmatic  abscess,  for 
hydatid  cyst,  and  for  omental  tumor.  Edebohls  has  seen  two 
cases  that  simulated  fibroid  tumor  of  the  uterus.  A  careful  ap- 
plication of  the  methods  of  physical  examination  should  eliminate 
such  errors.  Difficulties  will  be  presented  by  those  cases  in 
which  the  mobility  is  complicated  by  some  associate  patholog- 
ical condition,  as  cancer,  gall-stone,  or  abscess. 

It  is  of  the  utmost  importance  after  recognizing  a  displaced 
liver  to  consider  and  eliminate  those  thoracic  and  abdominal  con- 
ditions which  cause  displacement  and  fixation,  an  essentially 
different  condition  from  that  with  which  we  are  dealing. 

Prognosis. — Patients  with  extreme  displacements  succumb  to 
marasmus,  the  result  of  prolonged  functional  disturbances,  or  to 
intercurrent  diseases  to  which  they  are  markedly  predisposed. 

StJRGiCAL  Indications. — Those  cases  not  made  comfortable  by  a 
well  fitting  bandage  and  that  give  rise  to  distressing  symptoms  may 
find  relief  in  the  operation  of  hcpatopexy.  Treves  regards  this  for 
selected  cases  a  perfectly  logical  procedure.  Terrier  and  Auvray 
record  that  in  1 1  cases  in  which  surgical  treatment  has  been  insti- 
tuted for  movable  liver,  there  have  been  8  successes,  i  death, 
and  2  cases  yet  to  be  heard  from.  In  none  of  the  cases  could  the 
liver  be  restored  to  exactly  normal  position,  and  from  this  they 
conclude  that  its  good  results  are  due  to  anchoring  rather  than 
to  reposition. 

BIBLIOGRAPHY. 

Graham.     Trans.  Assoc.  American  Physicians,  Vol.  X,  1895. 

EiNHORN.     New  York  Medical  Record,  Sept.   16,   1899. 

Leuee.     Sitzungsber.  der  Physikal.-med.  Gesellschaft,  Witrzburg,   1893. 

Faure.     Quoted  by  Terrier  &  Auvray. 

Meissner.     Schmidt's  Jahrb.,  Bd.  CXLI,  1869. 

Landau.     Die  Wanderleber  u.  der  Hangebauch  der  Frauen,  Berlin,  1885. 

Glenard.     Revue  des  Maladies  de  la  Nutrition,  July,  1896. 

ScHOTT.     Trans,  from  Deutsch.  med.  Zeitsch.,  The  Obstet.  Gaz.,  V,  1882. 


340  SURGICAL   DISEASES   OF    THE   ABDOMEN. 

Areilza.    Rev.  de  Med.  y  Chirur.  Practicas,  July  s>  1896. 

AixiNGHAM.     Med.  Press  and  Circular,  London,  LXIV,  1897. 

Edebohls.     New  York  Med.  Rec,  Nov.  19,  1892. 

Treves.     London  Lancet,  May  12,  1900. 

Terrier,  Au\'RAy.     Revue  de  Chirurg.,  Sept.  10,  1897. 


CIRRHOSIS  OF  THE  LIVER. 

Attempts  have  been  made  to  relieve  abdominal  ascites,  due  to 
hepatic  cirrhosis,  by  surgical  means.  The  end  sought  has  been 
to  establish  new  channels  by  which  portal  blood  may  reach  the 
systemic  veins  without  passing  through  the  cirrhotic  liver.  This 
subject  has  been  exhaustively  studied  by  Frazier,  and  his  excel- 
lent contribution  to  the  American  Journal  of  Medical  Sciences, 
Vol.  CXX,  1900,  reviews  the  history  of  the  operation,  sets  forth 
the  indications  and  contraindications,  and  predicts  for  it  a  future 
in  properly  selected  cases.  Weir  (New  York  Medical  Journal, 
Feb.  4,  1899),  after  some  clinical  experience,  is  convinced  of  the 
value  of  the  operation. 

Frazier  thus  clearly  sets  forth  the  indications  and  contraindi- 
cations for  the  operation :  "  It  should  be  borne  in  mind  that  the 
operation  is  not  indicated  in  every  case  of  hepatic  cirrhosis  with 
ascites  ;  the  operation  is  absolutely  dependent  for  its  success  upon 
the  retained  function  of  the  liver-cells.  .  .  .  Cases  in  which  in- 
ternal medication  and  paracentesis  fail  to  afford  relief,  or,  in  other 
words,  utterly  hopeless  cases,"  are  the  ones  selected  for  opera- 
tion unless  there  is  some  obvious  contraindication.  Quoting 
further  the  same  author:  "The  cases  are  so  hopeless,  the  technic 
so  simple,  the  outlook  so  promising  that  the  prospects  of  this 
mode  of  treatment  becoming  an  established  one  seem  bright." 
He  collects  14  cases,  including  one  of  his  own ;  excluding  those 
cases  of  failure  for  which  the  operation  should  not  be  held  ac- 
countable, of  which  there  are  5,  we  find  that  6  of  the  remaining 
9  were  well  and  free  from  ascites  at  periods  of  three,  four,  six, 
twenty-four,  twenty-four,  and  twenty-six  months  ;  one  improved  ; 
one  not  improved ;  and  the  ninth  case  the  author  does  not  account 
for. 

Greenough  (American  Journal  of  Medical  Sciences,  December, 
1902)  has  collected  122  cases  in  which  Talma's  operation  was 
done.  105  of  these  he  considers  to  be  due  to  uncomplicated 
liver  cirrhosis.     31  of  these  cases  died  within  thirty  days  after 
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operation ;  6o  obtained  no  benefit ;  44  were  improved  or  slightly 
improved,  and  9  of  the  cases  were  improved  in  health  two  years 
after  operation. 

Sears  and  Lord  (Boston  Med.  and  Surg.  Jour.,  Sept.  11,  1902) 
from  careful  studies  conclude  that  there  is  no  evidence  found  to 
show  that  the  disease  is  not  always  progressive.  They  admit 
that  surgical  treatment  may  be  indicated  in  a  very  small  pro- 
portion of  cases,  "  but  conclusive  evidence  is  still  lacking  to  show 
that  the  ascites  in  the  cases  successfully  operated  upon  was  due 
to  hepatic  cirrhosis  and  not  to  coincident  conditions."  We  there- 
fore conclude  that  the  surgical  treatment  of  hepatic  cirrhosis  is 
a  questionable  procedure. 


GALL-STONE. 

Definition. — A  single  or  multiple  lithoid  formation  in  the  gall- 
bladder or  bile-ducts. 

Synonyms. — Biliary  Calculus,  Cholelithiasis. 

Frequency. — A  statistical  estimate  of  the  frequency  of  any  dis- 
ease based  upon  necropsies  is,  in  some  measure,  misleading; 
this  is  especially  true  of  gall-stone.  The  concrement  may  have 
passed  from  the  body ;  furthermore,  unless  the  autopsy  is  con- 
ducted with  this  special  intent,  it  may  be  overlooked.  It  is, 
therefore,  probable  that  Schroeder's  finding  of  gall-stone  in  12.5 
per  cent,  of  all  autopsies  is  none  too  high.  This  statement  closely 
corresponds  with  Naunyn's,  10  per  cent,  to  12  per  cent.  Brock- 
bank,  in  1,300  autopsies,  found  gall-stone  in  7.4  per  cent.  Its 
relative  frequency  to  other  surgical  affections  of  the  bile-passages 
is  well  shown  by  Kehr,  who  records  360  operations  on  the  gall- 
bladder and  bile-ducts,  of  which  307  were  for  gall-stone. 

Etiology. —  Age:  The  formation  of  biliary  calculus  is  too  gen- 
erally regarded  as  incident  only  to  middle  and  advanced  age. 
Lamentable  errors  occur  from  a  failure  to  appreciate  its  possible 
existence  at  all  periods  of  life.  In  9,000  autopsies  Naunyn  found 
gall-stone  in  i  in  every  30  under  thirty  years  of  age ;  i  in  every 
6  after  sixty  years.  Bollinger,  whose  figures  closely  correspond, 
found  gall-stone  in  2.7  per  cent,  between  fifteen  and  thirty  years, 
5.9  per  cent,  between  thirty  and  sixty,  and  15.2  per  cent,  above 
sixty  years  of  age.  Still  collects  20  cases  in  children,  10  of  these 
in  infants ;  Thomson  is  able  to  record  6  cases  in  the  new-born. 
Holt  in  his  work  on  "  Diseases  of  Infancy  and  Childhood,"  de- 
votes only  a  few  lines  to  the  consideration  of  biliary  calculus, 
while  Rotch  in  his  latest  edition  mentions  it  as  a  clinical 
curiosity. 

Sex:  Females  are  especially  predisposed  to  the  development 
of  cholelithiasis.  Schroeder,  in  his  autopsies  at  Strassburg, 
found  gall-stone  in  20.6  per  cent,  of  females,  and  in  only  4.4  per 
cent,  of  males.     Two-thirds  of  the  cases  occur  in  women  (Sem- 
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mola  and  Gioffredi).  The  relative  frequency  is  usually  placed 
at  4  females  to  i  male. 

Everything  that  tends  to  disturb  the  secretion  of  the  bile,  to 
alter  its  composition,  to  impede  its  flow  through  the  biliary  ducts, 
or  to  favor  its  stagnation  in  the  gall-bladder,  may  be  regarded 
as  a  predisposing  cause  to  cholelithiasis.  Such  was  the  teaching 
of  that  master-clinician,  Trousseau,  in  emphasizing  the  views  of 
Morgagni.  The  apathy  of  age,  arteriosclerosis,  and  retarded 
metabolism  explain  the  frequency  of  gall-stone  in  advanced  life. 
The  conditions  incident  to  parturition,  the  enforced  invalidism 
consequent  upon  unrepaired  genital  lesions,  the  habitual  consti- 
pation and  relaxed  abdominal  parietes  were  considered  sufficient 
reasons  for  its  greater  frequency  in  females.  The  effect  of  tight- 
lacing  is  to  establish  an  artificial  fissure ;  it  leads  to  the  formation 
of  a  "  corset-lobe  "  which  carries  the  gall-bladder  with  it,  chang- 
ing the  relation  of  the  bladder  to  the  cystic  duct,  producing  a 
constriction  at  their  junction  ;  stagnation  of  bile  in  the  bladder 
follows,  and  this  is  one  of  the  requisite  steps  in  the  formation  of 
gall-stone.  Bile-stasis  may  be  due  to  the  general  displacement 
of  enteroptosis,  or  to  pressure  from  a  movable  kidney.  Obesity, 
sedentary  habits,  and  confinement,  conditions  in  which  there  is 
surcharged  hepatic  circulation,  are  certainly  proximate  causes. 
Krauss,  with  special  reference  to  this  point,  finds  gall-stone  ex- 
ceedingly common  among  teachers,  clergymen,  and  obese  offi- 
cials ;  more  than  50  per  cent,  of  472  cases  were  in  brain-workers. 
That  it  is  not  attributable  to  active  brain-work,  but  to  physical 
repose  and  confinement,  is  clearly  proved  by  the  frequency  with 
which  gall-stone  is  found  in  the  insane ;  the  combined  statistics 
of  Beadles,  Gorstell,  and  Snell,  reveal  that  in  21.22  per  cent,  of 
all  autopsies  upon  the  insane  gall-stone  is  present.  According 
to  Brockbank,  heart-lesions  seem  to  double  the  risk  to  gall-stone ; 
of  the  subjects  with  mitral  stenosis  21.8  per  cent,  had  biliary  cal- 
culus. The  passive  congestion  of  the  liver  and  the  enforced 
inactivity  of  these  patients  favor  bile-stasis,  a  predisposing  cause 
to  gall-stone. 

The  occurrence  of  gall-stone  in  all  classes  of  people,  and  in  all 
countries  disposes  of  diet  and  climate  as  elements  in  its  causa- 
tion. Some  effort  has  been  made  to  ascribe  the  lithiasis  to  in- 
sufficient water,  or  to  imbibition  of  water  that  contains  an  abund- 
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ance  of  lime ;  to  say  that  the  scanty  use  of  water,  or  its  substitu- 
tion with  light  acidulated  wine  will  lead  to  the  inspissation  of 
bile  is  a  mere  assumption ;  to  contend  that  the  bases  of  alkaline 
waters  appear  unchanged  in  the  bile  is  contrary  to  our  chemical 
knowledge  of  the  constituents  of  that  fluid,  and  does  not  provide 
for  functional  metabolism.  The  changed  secretion  of  the  liver, 
the  result  of  diathesis  or  dyscrasia,  the  supposed  inherited  ten- 
dency to  gall-stone,  and  its  relation  to  gout  and  arthritis,  are 
suggested  etiological  factors  which  attribute  the  formation  of 
gall-stones  to  constitutional  causes.  This  primitive  conception 
of  the  pathogenesis  of  calculi  is  still  held  by  Thudichum,  and  is 
designated  by  Bouchard  as  the  "  expression  of  defective  meta- 
bolism." The  formation  of  a  biliary  concrement  is  a  process  of 
precipitation.  There  must  be  such  change  in  the  composition 
of  the  bile  as  will  throw  some  of  its  constituents  out  of  solution. 
Trousseau,  Murchison,  Thudichum,  and  Bouchard  consider  this 
derangement  general  in  its  nature  and  not  dependent  upon  local 
causes. 

It  would  appear  that  the  chemical  analysis  of  the  gall-stone 
should  guide  us  somewhat  in  determining  its  origin.  Choles- 
terin,  the  principal  constituent  of  biliary  calculus,  is  but  spar- 
ingly found  in  the  blood  itself,  and  in  the  liver  not  at  all  except 
under  abnormal  conditions ;  yet,  being  a  constant  constituent  of 
the  bile,  its  presence  can  only  be  accounted  for  as  a  product  of 
the  epithelial  cells  of  the  biliary  ducts  and  gall-bladder.  Under 
certain  conditions  of  stimulation,  cholesterin  is  elaborated  in 
excess  of  the  capacity  of  the  biliary-acid  salts,  the  glycocholate 
and  taurocholate  of  sodium,  to  dissolve  it,  this  excess  then  being 
precipitated.  The  other  chief  ingredient  of  gall-stone  is  bile- 
pigment,  the  substance  known  as  bilirubin,  which  is  soluble  in 
an  alkaline,  but  not  in  an  acid  medium ;  stasis,  catarrh,  and  a 
change  in  the  reaction  of  the  bile  lead  to  its  precipitation.  Lime, 
though  a  normal  ingredient  of  the  bile  in  a  very  small  amount, 
is  derived  chiefly  from  the  mucous  glands  of  the  gall-bladder ; 
its  presence  in  excess  is,  therefore,  due  to  some  perverted  action 
of  these  glands.  Serum-albumin,  the  product  of  the  epithelial 
inflammation,  is  also  present,  and  it  has  been  shown  that  this, 
too,  favors  the  precipitation  of  the  bilirubin-calcium  from  the 
bile. 
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The  whole  question  as  to  the  constitutional  or  local  origin  of 
gall-stone  was  much  simplified  by  Naunyn's  experiments.  He 
first  proved  that  the  amount  of  cholesterin  and  lime  in  the  bile 
was  constant  and  unchanging,  without  any  relation  whatever  to 
the  food  ingested,  and  that  while  the  habits  of  life  tend  to  the 
development  of  calculus,  this  tendency  is  not  due  to  the  amount 
of  cholesterin  or  lime  in  the  bile.  He  maintained  that  the  con- 
dition which  favored  the  precipitation  of  the  solid  constituents 
was  to  be  found  in  the  gall-bladder  and  bile-channels,  thus  up- 
holding the  local  against  the  constitutional  origin  of  biliary  cal- 
culus. To  establish  successfully  the  local  or  inflammatory  theory 
of  the  formation  of  gall-stones,  it  is  essential  to  show  that  inflam- 
mation of  the  mucous  membrane  of  the  biliary  passages  is  the 
initiating  pathological  change.  The  proof  is  found  in  the  nu- 
cleus of  the  gall-stone  itself,  which  is  a  pearly  body,  and  consists 
of  epithelial  cells  in  a  state  of  fatty  or  hyaline  degeneration. 
Thudichum  found  the  nucleus  to  consist  of  pieces  of  membrane 
from  the  gall-ducts.  In  those  exceptional  instances  in  which  a 
fruit-seed  (Frerichs),  globules  of  metallic  mercury,  entozoa, 
needles,  etc.,  find  their  way  into  the  gall-bladder  or  bile-duct, 
they  merely  create  an  atrium  for  infection,  thus  giving  rise  to 
the  catarrhal  condition  necessary  for  the  chemical  alteration  in 
the  bile,  and  they  then  become  the  nuclei  around  which  the  stones 
form. 

The  pathogenesis  of  gall-stone  had  evolved  from  the  very 
vague  constitutional  causes  to  the  definite  and  demonstrable  con- 
dition of  local  inflammation,  and  here  it  rested  until  1891,  when 
Naunyn  advanced  his  hypothesis  of  biliary  infection,  utilizing, 
as  we  are  assured  by  Gushing,  the  observations  of  Gilbert,  which 
were  made  the  year  previous  and  which  demonstrated  the  prob- 
ably infectious  origin  of  cholelithiasis. 

The  "  lithogenous  catarrh  "  of  Naunyn  now  being  held  respon- 
sible for  the  formation  of  calculi,  investigators  were  next  con- 
cerned in  discovering  the  cause  of  this  catarrh.  Galippe,  as  early 
as  1886,  according  to  Gushing,  suggested  the  microbic  origin  of 
lithiasis  in  general.  Welch  had  demonstrated  the  bacillus  typho- 
sus in  the  gall-bladder,  and  had  suggested  its  possible  relation 
to  cholelithiasis.  The  finding  of  bacteria  in  certain  intrahepatic 
calculi   by   Naunyn,   the   demonstration   of   the   presence  of   the 
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bacillus  typhosus  as  a  cause  of  cholecystitis  by  Gilbert  and 
Girode,  Blachstein,  Milian,  and  others,  and  furthermore,  the  re- 
port of  Fournier,  who  in  loo  cases  of  gall-stones  removed  at 
necropsies  found  living  or  dead  bacteria  in  the  stones  in  38  cases, 
seem  sufficient  to  establish  the  relation  between  the  presence  of 
bacteria  and  the  formation  of  the  gall-stones.  And  Hunner  col- 
lects 10  cases  of  post-typhoidal  cholecystitis  associated  with  gall- 
stone which  have  been  operated  upon  and  the  bacillus  typhosus 
isolated. 

The  demonstration  of  the  presence  of  bacteria  in  the  bile,  in 
the  wall  of  the  gall-bladder,  and  in  the  nuclei  of  the  concrements 
was  sufficient  evidence  to  show  that  it  played  a  part  in  the  for- 
mation of  gall-stones,  yet  the  efforts  of  various  experimenters  to 
produce  calculi  by  means  of  microorganisms  introduced  into  the 
bladder,  unaided  by  other  conditions,  have  been,  for  the  most 
part,  negative.  Mignot  was  successful  in  two  recent  cases. 
'Gushing  has  exhibited  two  small  calculi  of  typhoidal  origin  from 
the  gall-bladder  of  rabbits.  In  Cushing's  cases  at  the  time  of 
inoculation  the  biliary  apparatus  was  intentionally  maltreated ; 
and  he  maintains  that  the  mere  presence  of  the  microorganisms 
in  the  bile  may  not  alone  be  sufficient  to  excite  the  catarrhal 
process.  "  Some  form  of  irritation,  such  as  traumatism  or  some 
hindrance  to  the  proper  evacuation  of  the  gall-bladder  is  neces- 
sary." 

There  are  two  views  as  to  the  route  of  entrance  of  micro- 
organisms into  the  biliary  channels.  The  one  usually  accepted 
is  that  they  ascend  through  the  common  duct.  Gushing  thinks 
that  they  enter  by  the  blood  through  the  portal  vein.  Gharcot 
and  Gombault,  after  ligating  the  common  duct,  found  that  the 
bile  above  the  ligature  became  infected.  Naunyn's  and  Netter's 
experiments  were  confirmatory  in  showing  the  presence  of  the 
colon-bacillus.  This  work  established  the  hemic  origin  of  the 
infection.  Mignot  believes  that  all  stones  found  in  the  gall-blad- 
der are  practically  of  the  same  age,  and  that  stone-formation 
ceases  with  the  death  of  the  microorganism. 

So  exacting  are  the  enthusiastic  advocates  of  the  microorgan- 
ismal  origin  of  calculi,  that  we  find  them  grouping  or  classifying 
the  stones  according  to  the  cultures  grown  from  them ;  thus  Gil- 
bert, and  Fournier  divide  biliary  calculi  into  two  groups:    (i) 
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those  due  to  the  colon  baciUus,  (2)  those  due  to  the  typhoid 
bacillus. 

The  frequency  with  which  the  bacillus  typhosus  has  been 
found  in  the  nuclei  of  gall-stones  has  caused  cholelithiasis  to  be 
regarded  as  a  sequel  of  typhoid  fever ;  indeed,  McCosh  thinks 
that  in  his  case  it  was  a  complication,  but  the  abdominal  distress 
in  typhoid  fever  may  cause  preexisting  gall-stones  to  move  and 
give  rise  to  symptoms. 

Conclusive  as  the  evidence  of  the  bacterial  origin  of  gall-stone 
appears,  we  have  noted  that  Gushing  holds  that  something  more 
than  the  mere  presence  of  germs  is  required.  Osier  raises  the 
question  as  to  whether  the  stones  are  formed  by  the  action  of 
germs,  or  whether  the  irritation  they  produce  invite  microor- 
ganisms to  the  part.  Richardson  says  that  in  his  cases  exam- 
ination for  bacterial  origin  yielded  negative  results.  Hunter, 
while  admitting  the  potency  of  bacteria  in  this  special  patholog- 
ical process,  maintains  that  the  catarrhal  condition  of  the  bile- 
passages  may  be  due  to  the  excretion  of  irritating  substances  by 
the  hepatic  cells.  It  cannot  be  denied  that  inflammation  may 
exist  without  the  influence  of  micro5rganisms ;  and  to  assert  that 
gall-stones  are  in  all  instances  the  result  of  infection  is  stating 
the  question  somewhat  broadly.  In  conclusion,  it  may  be  said 
that  biliary  stagnation,  however  induced,  and  a  lithogenous  ca- 
tarrh are  essential  elements  for  the  production  of  gall-stone,  and 
that  the  preponderance  of  evidence  would  indicate  that  this  ca- 
tarrh is  attributable  to  infection. 

Types  of  Stones. — Reference  must  be  made  and  due  credit  given 
to  Beck  for  his  analytical  studies  of  gall-stones,  with  special  ref- 
erence to  their  exposure  by  means  of  skiagraphy,  yet  for  many 
reasons  it  is  desirable  to  adhere  to  the  classification  of  Naunyn. 
He  classifies  biliary  calculi  under  the  following  varieties:  (i) 
pure  cholesterin,  (2)  laminated  cholesterin,  (3)  common  gall- 
bladder stones,  (4)  mixed  bilirubin-calcium,  (5)  pure  bilirubin- 
calcium,  (6)  rarer  forms. 

Composition  and  Physical  Characteristics:  The  smallest 
stones,  which  may  exist  as  gall-sand  or  minute  bodies,  are  usu- 
ally composed  of  bilirubin-calcium,  homogeneous  in  structure, 
shiny,  of  dark-yellowish  appearance,  and  found  in  great  num- 
bers.    Stones  of  pure  cholesterin,  on  the  other  hand,  are  usually 
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very  large,  frequently  single,  laminated  in  structure,  presenting 
radiating  striae,  and  crystalline  in  appearance  when  fresh,  though 
they  become  opaque  when  exposed  to  the  air ;  they  are  very  light, 
have  a  soapy  feel,  and  are  whitish  in  color  (Hill). 

Common  gall-bladder  stones,  by  far  the  most  frequent  of  all 
types,  present  the  greatest  variety  in  number,  size,  shape,  and 
color.  In  Otto's  collection  there  is  a  gall-bladder  containing 
7,802  stones  (Ewald).  They  vary  in  size  from  the  head  of  a 
pin  to  a  cherry.  They  are  not  crystalline  in  structure.  Such 
stones  are  described  as  possessing  a  nucleus,  body,  and  shell ;  the 
outer  surface  is  hard  and  stratified,  the  inner  substance  soft,  al- 
most pulpy  in  character.  The  cholesterin  is  arranged  in  layers, 
between  which  bilirubin-calcium  exists  in  greater  or  less  quan- 
tities. The  nucleus  consists  of  altered  epithelium  and  bacteria ; 
the  presence  of  mucin  is  denied.  The  hardness  and  friability  of 
a  stone  are  due  to  the  admixture  of  lime. 

Pure  stones  of  either  bilirubin,  cholesterin,  or  lime  are  rarely 
found.  Specimens  from  the  gall-bladder  and  ducts  usually  con- 
sist of  a  mixture  of  two  or  all  three  of  these  ingredients.  Those 
from  the  intrahepatic  ducts  are  composed  chiefly  of  bilirubin, 
and  such  stones  are  always  small,  are  gray-black  or  very  black, 
and  have  a  metallic  lustre. 

Generally  speaking,  the  smaller  the  number  of  stones  present 
the  larger  the  size.  In  a  recent  operation  I  removed  from  the 
cystic  duct  a  spherical  stone  three-fourths  of  an  inch  in  diameter, 
and  from  the  gall-bladder  48  stones  about  the  size  of  a  pea,  and 
some  260  others  of  uniform  size  and  color,  not  larger  than  a  No. 
6  shot.  The  form  of  the  stone  is  influenced  somewhat  by  its 
place  of  lodgment;  within  the  gall-bladder  they  may  be  oval  or 
pyriform  in  shape,  or  they  may  be  branched  or  angular;  within 
the  ducts,  spherical,  cylindrical,  or  barrel-shaped.  If  many 
stones  are  present,  by  attrition  upon  each  other  facets  are  formed, 
giving  the  stones  polyhedral  shapes ;  when  multiple,  their  sur- 
faces are  polished  by  friction.  Single  stones  sometimes  present 
very  rough  mulberry-surfaces ;  such  types  often  acquire  attach- 
ments to  the  mucous  membrane,  and  are  difficult  of  removal.  A 
non-faceted  stone  would  indicate  that  there  is  but  one,  yet  Rich- 
ardson has  removed  10  non-faceted  stones  from  the  gall-bladder. 
They  may  be  opaque,  of  a  silvery  sheen,  or  even  pellucid ;  the 
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coloring  depends  upon  the  amount  of  bile-pigment  that  enters 
into  the  stone's  composition. 

Pathology. — Gall-stones,  in  the  vast  majority  of  cases,  are 
formed  in  the  gall-bladder,  occupying  the  cystic,  hepatic,  or  com- 
mon duct  secondarily.  Intrahepatic  stones,  a  very  exceptional 
variety,  are  formed  in  the  intrahepatic  ducts.  A  stone  from  its 
point  of  origin  may  escape  from  the  body  per  vias  naturales. 

If  we  ascribe  the  pathogenesis  of  gall-stones  to  a  bacterial  in- 
flammation, we  should  expect  to  find  in  all  operations  in  vivo 
and  in  post  mortem  examinations  the  evidences  of  that  inflam- 
mation ;  yet  we  know  that  gall-stones  may  be  confined  in  the 
gall-bladder  with  no  apparent  pathological  surroundings,  and  we 
further  know  that  the  gall-stones  themselves  may  be  sterile ;  as 
Mignot  has  shown,  it  is  only  from  recent  stones  that  cultures  may 
be  made.  The  initiating  inflammation  of  the  gall-bladder  may 
have  subsided,  and  the  evidences  of  infection  may  have  disap- 
peared, yet  in  all  cases  in  which  there  are  marked  symptoms  we 
find  cholecystitis  or  cholangeitis  or  both ;  and  when  such  inflam- 
mations of  the  bile-passages  exist,  cultures  are  invariably  suc- 
cessful in  revealing  microorganisms.  In  all  cases  of  incarcera- 
tion of  the  stone  in  the  bile-ducts,  dilatation  of  the  channels  above 
the  point  of  impaction  of  the  stone,  with  stagnation  and  altera- 
tion of  their  fluid  contents,  results ;  and  furthermore,  such  ob- 
struction and  stagnation  favors  the  entrance  of  microorganisms. 
In  the  etiolog}'  I  have  expressed  my  inclination  to  the  hemic 
mode  of  infection  rather  than  to  ascension  from  the  duodenum, 
the  view  that  is  almost  universally  held. 

The  effects  of  gall-stones,  pathologic  and  symptomatic,  imme- 
diate and  remote,  are  influenced  so  largely  by  the  location  of  the 
stone  that  they  must  be  studied  in  its  different  habitations. 

Stone  in  the  Gail-Bladder:  If  the  stone  floats  in  its  medium, 
the  bile,  untrammeled  in  the  gall-bladder,  the  changes  may  be 
very  slight,  and  it  may  escape  from  the  body  without  causing 
structural  alteration  or  symptomatic  expression.  It  may  be  re- 
tained in  the  bladder  because  of  its  size,  or  the  number,  or  from 
displacement  of  the  natural  relation  that  exists  between  the  blad- 
der and  its  duct.  Their  prolonged  presence  in  the  bladder  leads 
to  hypertrophy  of  the  bladder-wall ;  this  hypertrophy  is  both  me- 
chanical and  inflammatorv  in  nature,  and  results  in  contraction 
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of  the  bladder  around  the  calcukis.  The  bladder-wall  is  thick- 
ened, is  surrounded  by  adhesions,  the  result  of  pericholecystitis, 
and  in  old  cases  it  becomes  calcareous  from  an  incrustation  of 
lime-salts  upon  the  mucous  membrane,  and  from  an  interstitial 
infiltration  of  the  same  deposit.  Such  an  advanced  change  is,  of 
course,  rare,  but  all  surgeons  who  have  met  with  these  thickened 
bladders  will  attest  to  their  friability.  The  surrounding  adhe- 
sions may  contract  and  deform  the  bladder,  or  the  stone  within 
may  erode  the  wall ;  cicatricial  trabeculse  may  form,  imbedding 
the  calculus  and  thus  sacculating  the  bladder.  Ulceration  and 
perforation  may  occur.  The  rapidity  with  which  these  changes 
take  place  is  not  dependent  upon  the  size  or  number  of  stones, 
but  upon  the  virulence  of  the  infection.  If  this  be  mild,  the  firm, 
thickened  bladder  may  contract  closely  around  the  stone,  and  in 
this  condition  it  may  remain  indefinitely ;  but  at  any  time  the 
element  of  active  infection  may  precipitate  acute  changes. 

Stone  in  the  Cystic  Duct:  If  the  stone  becomes  engaged  in  the 
neck  of  the  bladder  or  cystic  duct  the  effects  will  depend  in  a 
great  measure  upon  the  completeness  of  the  obstruction,  upon 
the  chronicity  of  the  case,  and  preexisting  inflammation.  There 
is  no  enlargement  of  the  liver  unless  there  is  the  unusual  com- 
plication of  cholangeitis,  and  jaundice  is  absent  unless  a  stone 
of  large  size  compresses  the  hepatic  duct.  In  cases  of  long  dura- 
tion, with  thickened  bladder-wall  and  destroyed  mucous  mem- 
brane, there  will  be  contraction  of  the  bladder  and  practical  oblit- 
eration of  it ;  it  will  appear  as  a  nodule,  the  size  of  a  cherry  or 
plum,  or  else  as  a  cord-like  cicatrix.  The  subsequent  patholog- 
ical changes  in  these  cases  are  the  result  of  pressure  and  inflam- 
mation produced  by  the  stone.  In  more  recent  cases  in  which 
there  is  not  material  alteration  in  the  bladder-wall,  the  effects 
of  the  imprisoned  stone  in  the  cystic  duct  will  depend  upon  the 
virulence  of  the  infection,  and  upon  the  completeness  of  the  ob- 
struction. Armenis  has  shown  that  it  is  possible  for  the  bladder 
and  its  contents  to  remain  aseptic  in  cases  of  obliteration  of  the 
cystic  duct.  It  is  conceivable  under  such  conditions  that  the 
bladder  might  atrophy,  but  the  process  is  usually  otherwise  in 
absolute  obstruction.  If  the  mucous  membrane  is  not  destroyed  the 
bladder  becomes  distended  with  a  colorless  albuminous  fluid,  the 
secretion  of  epithelia  and  glands  of  the  gall-bladder,  and  it  is  not 
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bile  from  which  the  coloring  matter  has  been  absorbed ;  its  accumu- 
lation leads  to  ectasia,  the  hydrops  vesiccE  fcllcs  first  described  by 
Fantoni,  producing  a  tumor  which  may  vary  from  the  size  of  a 
fist  to  that  of  a  child's  head  or  larger.  This  fluid  may  become 
infected,  thus  causing  a  simple  empyema  of  the  gall-bladder,  or 
in  virulent  infection  the  most  serious  phlegmonous  cholecystitis 
(Robson). 

Much  study  has  been  given  to  the  so-called  ball-valve  obstruc- 
tion of  the  bile-ducts  by  calculi.  Courvoisier,  Fenger,  and  Lau- 
enstein  explain  many  of  the  physical  phenomena  by  this  action. 
In  some  instances  of  partial  obstruction  of  the  cystic  duct,  we 
find  the  bladder  greatly  distended  with  bile ;  in  such  cases,  the 
obstruction  permits  the  entrance  of  bile,  but  does  not  allow  its 
discharge  from  the  bladder.  In  other  cases  the  opposite  condi- 
tion may  exist :  the  obstructing  calculus  will  prevent  the  entrance 
of  bile,  but  will  permit  outflow  of  the  bladder  contents ;  in  such 
cases  the  bladder  may  be  a  flaccid  sac,  but  will  ultimately  undergo 
atrophy  and  contraction. 

In  either  case  of  complete  or  partial  obstruction  of  the  cystic 
duct,  should  the  stone  retreat  into  the  bladder,  or  escape  by  the 
channels  into  the  intestine,  the  tumor  will  disappear  by  the  dis- 
charge of  its  contents  through  the  natural  canal.  There  are  two 
possible  exceptions  to  this,  however;  the  changed  relation  of  the 
bladder  to  the  duct,  the  result  of  overdistention  and  adhesions, 
may  occlude  the  lumen  of  the  cystic  duct ;  or  the  stone  may  have 
excited  an  inflammation  resulting  in  obliteration  of  the  duct. 
The  intermittent  occlusion  of  the  cystic  duct  may  be  mechanical 
or  inflammatory ;  and  the  phenomena  ascribed  to  ball-valve  ac- 
tion of  stones  are  probably  due  to  inflammatory  obstruction. 

In  obstruction  of  the  cystic  -duct  infection  of  the  gall-bladder 
generally  occurs,  and  an  acute  cholecystitis  of  varying  intensity 
results,  the  contents  of  the  bladder  often  becoming  purulent. 

Stones  in  the  Intrahepatic  Ducts:  This  condition  is  rarelj' 
met  with.  Courvoisier  records  several  historical  instances ;  in 
one  case  30  concrements  were  found  distributed  throughout  the 
liver-tissue ;  in  another,  two  stones  the  size  of  a  pigeon's  egg 
were  enclosed  in  a  thick-walled  cyst.  It  must  be  borne  in  mind 
that  large  stones  found  in  the  liver  may  occupy  that  position 
secondarily,  their  primary  seat  and  origin  being  the  gall-bladder. 
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The  intrahepatic  concrements  are  usually  gall-sand,  or  minute 
formations. 

Stone  in  the  Hepatic  Duct:  The  occasional  presence  of  stones 
in  the  hepatic  duct  is  usually  associated  with  calculi  in  the  com- 
mon and  cystic  ducts.  They  not  infrequently  are  displaced  by 
operative  manipulation  from  the  common  to  the  hepatic  duct. 
The  effect  of  an  obstructing  stone  in  the  hepatic  duct  is  to  pro- 
duce dilatation  of  the  ducts  above  the  seat  of  obstruction,  stagna- 
tion of  bile,  enlargement  of  the  liver,  and,  with  infection,  cholan- 
geitis,  pronounced  jaundice  with  rapid  destruction  of  the  red 
corpuscles,  and  an  early  fatal  termination. 

Stone  in  the  Common  Duct:  According  to  Courvoisier,  calcu- 
lus is  arrested  in  the  common  duct  in  about  4  per  cent,  of  all 
cases  of  obstruction.  Of  249  cases  of  cholelithiasis  operated  upon 
by  Robson,  in  13.25  per  cent,  gall-stones  were  found  in  the  com- 
mon duct.  The  latter  figure,  perhaps,  more  correctly  indicates 
the  frequency  of  this  phase  of  cholelithiasis. 

In  the  majority  of  cases  the  obstruction  is  produced  by  one 
stone.  It  is  quite  common  to  find  numerous  stones  in  the  gall- 
bladder and  a  single  large  stone  obstructing  the  common  duct. 
In  97  cases  of  cholelithiasis,  Conradi  found  stones  both  in  the 
common  duct  and  gall-bladder  in  10  instances,  and  in  the  com- 
mon duct  alone  in  5.  Alessandri  says  that  stones  in  the  common 
duct  are  arrested  in  the  duodenal  portion  in  67  per  cent,  of  the 
cases.  The  stone  may  be  freely  movable  within  the  duct,  yet  too 
large  to  escape  from  the  papilla.  The  floating  stone,  as  we  are 
taught  by  Fenger  and  others,  possesses  a  ball-valve  action,  to 
which  mechanical  feature  and  to  the  associate  inflammation  the 
varied  pathological  findings  and  symptoms  are  due.  An  arrested 
stone  in  the  common  duct  does  not  necessarily  produce  an  abso- 
lute obstruction  to  the  outflow  of  bile,  but  it  excites  throughout 
the  whole  biliary  channels  vicious  contraction  to  effect  its  e.xpul- 
sion  ;  this  leads  to  compensatory  hypertrophy  and  dilatation,  quite 
analogous  to  what  is  found  in  chronic  intestinal  obstruction. 
The  relaxed  distal  portion  of  the  duct,  below  the  seat  of  obstruc- 
tion, permits  of  the  easy  entrance  of  infection  from  the  intestine, 
so  that  in  all  cases  of  chronic  bile-duct  obstruction  by  calculi, 
hypertrophy,  dilatation,  and  inflammation  are  essential  patho- 
logical elements.  In  those  acute  cases  in  which  a  stone  suddenly 
23 
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enters  the  common  duct  and  occludes  its  lumen,  dilatation  with 
thinning  of  the  wall  of  the  duct  without  hypertrophy  takes  place ; 
this  ectasia,  due  to  the  damming  back  of  the  bile,  may  involve 
the  entire  system  of  biliary  channels. 

The  dilatation  of  the  bile-ducts,  except  in  very  acute  cases,  is 
not  uniform ;  sacculation  or  a  spindle-shaped  dilatation  at  the 
seat  of  obstruction  is  more  common.  The  ducts  may  exception- 
ally be  so  much  enlarged  as  to  be  easily  mistaken  for  an  intes- 
tine. The  hepatic  duct  has  been  found  so  capacious  as  to  admit 
three  fingers;  the  common  duct  may  be  so  dilated  as  to  form  an 
abdominal  tumor,  and  in  several  instances  it  has  been  mistaken 
for  a  distended  gall-bladder,  attached  to  the  abdominal  parietes 
and  drained.  Cholangeitis,  simple  catarrhal  in  character,  is  con- 
stantly present  and  may  exist  for  years,  or  it  may  suddenly  be- 
come suppurative,  leading  to  dififuse  suppurative  hepatitis,  ab- 
scess of  the  liver,  general  septicemia  with  metastatic  abscesses, 
meningeal  and  endocardial  lesions.  The  pressure  of  the  calcu- 
lus, aided  by  infection,  results  in  erosion  of  the  mucous  mem- 
brane, ulceration  and  perforation.  In  all  chronic  cases  there  is 
inflammation  of  the  structures  around  the  duct,  and  adhesions  are 
acquired  leading  to  complications  hereafter  mentioned. 

The  most  interesting  part  of  common-duct  obstruction  by  cal- 
culi is  the  attendant  condition  of  the  gall-bladder,  which  is  usu- 
ally in  a  state  of  atrophy  and  contraction.  Fenger  explains  this 
b}'  the  ball-valve  action  of  the  stone,  but  Robson  shows  very 
clearly  that  it  is  found  when  the  stone  is  impacted  and  immov- 
able. There  are  several  elements  that  account  for  the  contrac- 
tion of  the  gall-bladder:  first,  the  chronic  cholecystitis,  with  its 
consequent  hypertrophy  and  thickening,  excited  by  the  stone 
while  resident  in  the  gall-bladder ;  second,  during  the  passage  of 
the  stone  through  the  cystic  duct  the  gall-bladder  is  practically 
placed  out  of  commission,  atrophies  and  contracts ;  third,  when 
the  stone  finally  reaches  the  common  duct,  the  obstruction  rarely 
being  absolute,  the  backward  pressure  of  bile  is  insufficient  to 
overcome  the  resistance  offered  by  the  rigid,  contracted  bladder ; 
fourth,  in  many  instances  in  which  calculus  is  found  in  the  com- 
mon duct  there  are  also  stones  in  the  cystic  duct  and  gall-blad- 
der, about  which  the  organ  has  contracted ;  fifth,  granting  the 
hepatic  origin  of  some  calculi,  the  cholangeitis  which  invariably 
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attends  such  formations  will  usually  extend  to  the  cystic  duct 
and  gall-bladder,  resulting  in  changes  similar  to  those  produced 
by  a  stone  originating  in  the  bladder,  and  to  this  inflammatory 
change  the  non-distensibility  of  the  organ  is  due.  It  therefore 
follows  that  it  is  a  significant  clinical  feature  that  common-duct 
obstruction  by  calculi  is  rarely  attended  by  a  gall-bladder  tu- 
mor. 

Enlargement  of  the  liver  would  be  conceded  as  a  natural  con- 
sequence of  common-duct  obstruction,  and  this  would  inevitably 
occur,  if  the  obstruction  was  permanent  and  absolute ;  so,  at  first, 
there  is  no  enlargement  of  the  liver,  but  ultimately  the  organ 
may  become  enormously  enlarged — a  true  biliary  hypertrophic 
cirrhosis  from  bile-stasis.  In  acute  cases  with  cholangeitis  there 
is  always  enlargement  of  the  liver. 

The  toxemic  condition  of  the  patient,  as  expressed  by  the 
emaciation  and  jaundice,  is  the  most  obvious,  if  not  the  most 
important  part  of  gall-stone  obstruction.  Netter  and  Gilbert 
and  Girode  have  found  pyogenic  organisms  in  cultures  from  the 
blood  of  patients  with  gall-stones;  and  where  jaundice  is  marked, 
there  is  fragmentation  of  red  blood-corpuscles,  and  there  is 
marked  decrease  in  their  number,  and  decline  in  hemoglobin. 

Complicating  Pathology. — In  the  preceding  pathology  we  have 
purposely  restricted  our  attention  to  the  changes  in  the  biliary 
passages  and  liver,  consequent  upon  the  presence  of  gall-stones. 
At  the  risk  of  repetition,  for  the  purpose  of  systematizing  and 
simplifying,  we  now  note  the  complicating  pathology  of  gall- 
stones in  their  common  sites. 

In  the  Gail-Bladder :  A  stone  in  the  gall-bladder,  too  large  to 
engage  in  the  cystic  duct,  invites  infection  by  its  irritation,  leads 
to  the  development  of  cholecystitis  and  pericholecystitis ;  adhe- 
sions to  the  adjacent  structures,  especially  to  the  colon  and  parie- 
tes,  are  acquired.  Pressure-necrosis,  aided  by  infection,  will 
result  in  a  perforation  of  the  bladder-wall,  the  discharge  of  the 
stone  into  the  intestine,  or  the  formation  of  an  abscess  in  the 
wall  of  the  abdomen,  through  which  the  stone  may  be  discharged  ; 
this  is  the  most  frequent  mode  of  escape ;  Courvoisier  has  col- 
lected 184  cases,  in  one-fourth  of  which  the  opening  was  through 
the  umbilicus.  In  other  instances  adhesions  are  insufficiently 
formed,  perforation  takes  place  into  the  peritoneal  cavity,   fol- 
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lowed  by  all  the  pathology  and  symptoms  of  perforation-peri- 
tonitis. In  exceptional  instances  the  infection  is  so  virulent  that 
gangrenous  cholecystitis  occurs.  The  stone  may,  by  accident, 
erode  the  inner  wall  of  the  bladder,  burrow  into  the  liver,  occa- 
sionally becoming  encysted,  but  usually  giving  rise  to  hepatic 
abscess  or,  by  perforation,  to  a  subdiaphragmatic  abscess. 

In  the  Cystic  Duct:  The  conspicuous  pathological  phenome- 
non in  cystic-duct  obstruction  is  the  distention  of  the  gall-blad- 
der. Should  infection  occur,  there  is  a  marked  tendency  for  the 
process  to  remain  localized  to  the  bladder  itself,  but  a  general 
cholangeitis  or  a  phlegmonous  cholecystitis,  with  the  symptoms 
of  local  peritonitis  and  the  evidences  of  constitutional  infection, 
may  follow.  Such  a  distended  gall-bladder  may  acquire  adhe- 
sions to  any  of  the  abdominal  viscera,  and  by  ulceration  and  per- 
foration discharge  its  contents  through  them.  Fistulous  com- 
munications are  established  with  the  colon,  duodenum,  small 
intestine,  kidney,  vagina,  uterus,  and  urinary  bladder.  Graham, 
from  a  study  of  a  series  of  cases,  notes  that  the  gall-bladder  may 
rise  up  over  the  projecting  margin  of  the  liver  and  discharge  its 
contents  into  the  pleura  or  lung  without  perforating  the  liver- 
substance.  Usually,  however,  the  bladder  acquires  attachments 
to  the  anterior  parietes,  an  abscess  is  formed,  and  external  biliary 
fistula  is  established.  If  stones  are  free  in  the  gall-bladder  they 
make  their  way  to  the  surface  and  are  discharged  with  the  pus ; 
those  calculi  impacted  in  the  cystic  duct  may  remain  indefinitely, 
but  the  evacuation  of  the  contents  of  the  gall-bladder  relieves  the 
Z'is  a  tcrgo  and  the  stone  recedes  from  its  imprisoned  position  in 
the  duct  into  the  bladder,  whence  it  is  discharged — nature's  sug- 
gestion to  the  surgeon  for  cholecystostomy. 

As  our  pathology  has  shown  us,  cystic-duct  obstruction  is  not 
always  attended  by  ectasia  of  the  gall-bladder.  An  impacted 
stone  in  the  cystic  duct  with  a  contracted  bladder  has  fewer 
chances  to  escape,  and  olTers  greater  peril  to  the  patient.  By  its 
size  and  attendant  inflammation,  it  may  obstruct  the  hepatic 
duct  or  common  duct,  giving  rise  to  the  complications  that  attend 
occlusion  of  these  passages.  It  may  fortunately  find  escape 
through  an  intestinal  fistula,  but  more  frequently  acute  infection 
with  its  cholangeal  and  hepatic  inflammation  develops.  A  stone 
that  has  passed  through  the  cystic  duct,  in  its  passage  may  have 
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done  such  injury  to  the  duct  that  organic  stricture  remains. 
The  adhesions  surrounding  an  inflamed  gall-bladder  and  its  ducts, 
aside  from  their  immediate  effects  upon  these  passages,  may  lead 
to  intestinal  strangulation,  or,  at  least,  by  anchorage  render  peri- 
stalsis difficult. 

In  the  Common  Duct:  Dilatation  and  cholangeitis  are  the  most 
marked  local  pathological  changes  resulting  from  gall-stone 
blocking  the  common  duct.  Cholemia  is  the  apparent  general 
effect.  Enlargement  of  the  spleen,  pancreatitis,  nephritis,  endo- 
carditis, hepatic  cirrhosis,  are  common  complications  in  other 
organs.  Pericholedochitis  leads  to  constriction  of  the  duodenum 
and  pylorus ;  Halsted  records  a  case  of  dilatation  of  the  first  por- 
tion of  the  duodenum  produced  by  constriction  from  adhesions 
for  which  a  gall-stone  was  responsible.  Influenced  by  infection, 
the  local  inflammation  is  more  destructive ;  unprotected  perfora- 
tion may  occur,  resulting  in  general  peritonitis  or  a  circum- 
scribed collection  of  pus.  Pressure  upon  the  vena  portae  may 
lead  to  thrombosis,  and  cause  capillary  hemorrhage  from  the 
stomach  or  intestine.  By  erosion  of  blood-vessels  fatal  internal 
hemorrhage  may  occur.  Hemorrhage  from  the  biliary  channels 
due  to  the  altered  condition  of  the  blood  in  cholemia  is  reported 
as  a  fatal  complication  in  gall-stone.  The  pancreas,  either  by 
pressure  or  ulceration,  may  suffer  from  the  presence  of  a  stone 
in  the  common  duct.  Smith  reports  a  fatal  case  of  impacted 
gall-stones  with  acute  hemorrhagic  pancreatitis.  Acute  hemor- 
rhagic pancreatitis  may  be  due  to  inflammation  or  to  calculus- 
occlusion  of  the  pancreatic  duct  with  infection,  or,  Opie  thinks 
and  has  proved  experimentally,  to  the  entrance  of  bile  itself  into 
the  duct ;  Halsted's  recent  clinical  observation  led  him  to  advance 
this  theory  which  incited  Opie's  experiments. 

A  large  stone  escaping  from  the  gall-bladder,  cystic,  or  com- 
mon duct,  by  fistulous  connection  with  the  intestine,  very  fre- 
quently produces  volvulus  or  obturation  of  the  intestine ;  it 
lodges  usually  in  the  ileum,  and  frequently  in  coils  lying  in  the 
true  pelvis.  Lobstein  collects  92  cases  of  intestinal  obstruction 
from  gall-stones ;  of  61  not  operated  upon  32  recovered  and  29 
died;  of  the  31  subjected  to  operation,  12  recovered.  The  en- 
trance of  the  stone  into  the  intestine  is  usually  painless,  through 
a   slowly  formed   fistula.     Ochsner  records   that  of   18  patients 
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Operated  upon  for  gall-stones  6  suffered  from  appendicitis ;  he 
thus  expresses  the  significance  of  this  complication :  "  I  have 
come  to  suspect  the  presence  of  chronic  appendicitis  in  patients 
suffering  from  gall-stones."  The  bacterial  origin  of  both  affec- 
tions is  the  only  reason  suggested  for  what  I  regard  a  mere 
coincidence.  In  the  chapter  upon  Appendicitis,  I  have  referred 
to  a  case  in  which  I  found  a  true  gall-stone  producing  gangrenous 
appendicitis ;  this  merely  shows  the  accident  that  may  result 
from  the  passage  of  a  foreign  body  through  the  intestinal  tract. 

The  association  of  gall-stone  with  primary  carcinoma  of  the 
gall-bladder  and  biliary  ducts  is  a  subject  of  especial  impor- 
tance, and  the  reader  is  referred  to  the  chapter  on  Primary  Car- 
cinoma of  the  Gail-Bladder  and  Bile-Ducts. 

General  Symptoms. — The  frequency  with  which  gall-stones 
have  been  found  at  necropsy,  not  having  produced  symptoms 
during  life,  and  the  recognized  clinical  fact  that  practically  every 
conceivable  complication  except  malignant  degeneration  has 
been  recovered  from  without  surgical  aid  have,  in  the  mind  of 
the  general  practitioner,  lessened  the  pathological  dignity  and 
minimized  the  dangers  of  gall-stone.  The  lost  returns  in  those 
cases  dying,  labeled  "  internal  congestion,"  "  peritonitis,"  "  cir- 
rhosis of  the  liver,"  "  heart-disease  "  and  a  host  of  other  maladies 
unnecessary  to  mention,  in  which  the  essential  pathogenesis  was 
a  biliary  concrcment,  allows  no  estimation  of  its  true  frequency. 
Kehr,  when  asked  why  he  met  with  so  many  operative  cases  of 
gall-stone,  modestly  ignoring  his  great  renown  in  this  field,  re- 
plied that  his  confreres  were  skilled  in  its  diagnosis  and  appre- 
ciated its  dangers.  The  possibilities  of  surgery  emanating  from 
Bobbs,  elucidated  by  Sims,  and  proved  by  Tait,  awakened  re- 
newed interest  in  this  long-recogfnized  disease,  and  now  the  daily 
demonstration  by  surgeons  of  the  cause  and  its  effects  has  re- 
moved many  of  the  erroneous  ideas  that  befogged  the  symptom- 
atology. The  subject  appeals  alike  to  the  student  of  internal 
medicine  and  of  surgery,  and  no  further  stimulus  is  needed  for 
its  scrutinizing  study. 

Cholelithiasis  is  a  common  disease.  It  occurs  in  those  of  any 
age,  in  both  sexes,  and  in  all  conditions  of  life.  It  is  especially 
prone  to  appear  symptomatically  between  the  thirtieth  and  six- 
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tieth  years.  Its  greater  prevalence  in  women  who  have  borne 
children  and  in  obese  subjects  are  facts  for  consideration.  The 
symptomatic  onset  is  usually  so  sudden  that  it  is  spoken  of  as 
"  an  attack  of  gall-stone,"  yet  in  not  a  few  instances  very  definite 
premonitory  symptoms  occur.  Constipation,  flatulency,  loss  of 
appetite,  vertigo,  tinnitus  aurium,  migraine,  urticaria,  icteroid 
tinge  and  scanty,  dark  urine  are  symptoms  indicative  of  an  ap- 
proaching attack,  which,  when  it  appears,  is  designated  as  biliary, 
hepatic,  or  gall-stone  colic.  The  attending  phenomena  we  shall 
separately  describe. 

Pain:  The  pain  is  intermittent,  paroxysmal  in  character,  and 
is  usually  of  sudden  onset,  of  moderate  severity  at  first,  intensify- 
ing with  each  recurring  paroxysm  until  it  reaches  its  climax, 
when  it  may  suddenly  subside.  Much  diagnostic  significance  is 
attached  to  the  time  of  its  occurrence,  which  is  usually  at  night, 
during  the  relaxation  of  sleep ;  it  is  presumably  excited  by  the 
passage  of  food  through  the  duodenum.  It  may  occur  at  any 
time ;  violent  exercise,  hard  breathing,  vomiting,  coughing, 
sneezing,  are  some  of  the  many  precipitating  causes.  In  the 
beginning  the  pain  is  usually  located  in  the  epigastric  region, 
shifting  thence  to  the  right  hypochondrium,  and  referred  to  the 
back  under  the  angle  of  the  scapula.  Occasionally  the  abdominal 
pain  may  be  slight,  and  a  referred  pain  of  greater  severity  in  the 
thorax  or  right  shoulder,  very  infrequently  in  the  left,  is  felt. 
This  pain  is  never  referred  down  the  arms,  and  rarely  to  the 
sacrum  or  hips.  Change  of  posture,  lying  upon  the  face,  or  forced 
flexion  of  the  trunk,  and  firm  pressure  over  the  gall-bladder  may 
mitigate  the  suffering.  The  attack  may  last  only  an  hour  or  two, 
or  several  days,  with  complete  intermissions,  or  remissions  with 
exacerbations,  usually  ending  during  violent  emesis.  In  cases 
of  great  severity  the  pain  is  described  as  agonizing;  patients  lose 
all  self-control,  roll  upon  the  floor  in  anguish,  and  women  de- 
scribe it  as  infinitely  more  severe  than  the  pangs  of  labor.  The 
intensity  of  the  suffering  is  depicted  in  the  countenance ;  there 
is  marked  depression,  the  breathing  is  short  and  hurried,  a  cold 
sweat  appears  upon  the  brow ;  shivering  sensations  or  distinct 
rigors  accompany  this  condition ;  the  surface  may  be  cold,  though 
the  central  temperature  may  rapidly  rise  to  104°  ;  the  pulse  is 
weak,   usually   slow,   occasionally  fast   and   feeble ;   epileptiform 
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convulsions  are  not  infrequent ;  in  the  agony  of  a  paroxysm, 
patients  have  been  known  to  die. 

In  seeking  an  explanation  for  this  distressing  phenomenon  it 
stands  as  an  undisputed  fact  that  so  long  as  the  gall-stones  are 
quiescent  in  the  bladder  they  do  not  give  rise  to  this  symptom. 
The  pain  is  generally  regarded  as  a  signal  that  nature  is  attempt- 
ing to  expel  the  concrement  from  the  capacious  bladder  through 
the  narrow  biliary  passages.  It  becomes  engaged  in  the  vesical 
end  of  the  cystic  duct,  and  immediately  there  is  excited  a  con- 
traction of  the  bladder ;  this  muscular  spasm  is  the  most  active 
element  in  the  production  of  pain.  Riedel,  and  lately  Kehr  at- 
tach the  greatest  importance  to  the  inflammation  as  a  cause  of 
pain.  The  fact  that  gall-stones  are  innocent  tenants  of  the  gall- 
bladder so  long  as  there  is  an  absence  of  inflammation,  and  fur- 
ther, the  clinical  fact  that  pain  is  sometimes  relieved  by  a  course 
of  alkaline  waters,  though  no  gall-stones  may  be  passed,  tend  to 
confirm  such  a  view.  The  presence  of  the  stone  in  the  duct  as  a 
foreign  body,  the  muscular  spasm,  the  associate  inflammation, 
and  the  stagnated  and  accumulating  fluid  behind  the  stones,  are 
the  elements  concerned  in  the  production  of  pain.  A  small, 
smooth  stone  may  make  the  transit  of  the  entire  biliary  canal 
without  exciting  pain ;  larger  stones  of  rough  surface  or  angular 
shape  cause  greater  suft'ering ;  yet  it  has  been  noted  that  in  cases 
of  biliary  fistula,  severe  colic  and  referred  pain  have  been  ex- 
cited by  the  mere  introduction  of  a  small,  smooth  probe. 

Assuming  that  a  stone  is  passing  from  the  gall-bladder  to  the 
duodenum,  its  progress  is  said  to  be  marked  clinically  by  suffer- 
ing of  great  severity  as  it  traverses  the  cystic  duct,  then  by  milder 
paroxysms  as  it  passes  along  the  common  duct  until  it  reaches 
the  papilla,  where  again  the  pain  becomes  severe,  suddenly  ceas- 
ing with  the  discharge  of  the  stone  into  the  duodenum.  To 
assume  thus  that  the  relative  size  of  the  stone  to  the  ducts  gov- 
erns the  intensity  of  the  pain  is  to  make  a  false  assumption  ;  Cour- 
voisier  has  shown  that  of  the  9  cases  of  gall-stone  reported  in  the 
literature,  in  which  death  occurred  during  the  paroxysms  of 
violent  biliary  colic,  in  6  instances  the  stone  was  in  the  common 
duct,  which  is  larger  than  the  cystic  duct,  disproving  the  mechan- 
ical theory.  Inflammation  of  the  gall-bladder  and  of  the  ducts, 
with  the  surrounding  peritonitis,  exaggerates  the  sensibility,  oc- 
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eludes  the  lumina,  and  hence  adds  much  to  the  intensity  of  the 
pain ;  that  stagnation  and  retention  of  the  bile  is  an  element  in  the 
production  of  pain  is  shown  in  those  cases  in  which  the  symptom 
of  colic  has  led  to  the  diagnosis  of  gall-stone,  and  operation  has 
shown  only  viscid  bile  without  occlusion  of  the  lumina  of  the 
ducts. 

Vomiting:  Gastric  disorders,  nausea  and  vomiting,  may  occur 
as  symptoms  of  gall-stone,  without  the  colic ;  but  with  the  onset 
of  pain  there  is  always  marked  nervous  depression  with  a  feeling 
of  faintness  and  nausea ;  this  usually  results  in  vomiting  in  the 
height  of  the  paroxysm.  Temporary  relief  follows  the  relaxation 
that  attends  the  vomiting,  but  with  the  return  of  the  pain  sick- 
ness again  appears.  It  is  a  reflex  nervous  symptom  when  it  ap- 
pears during  the  paroxysms.  The  vomiting  is  first  of  the  con- 
tents of  the  stomach,  then  of  bilious  matter ;  but  though  continu- 
ous and  persistent  at  times,  it  never  becomes  stercoraceous.  Not 
infrequently  an  attack  of  gall-stone  suddenly  ceases  during 
emesis.  In  chronic  cholelithiasis  associated  with  inflammation 
and  adhesions,  vomiting  occurs  as  a  symptom  of  partial  obstruc- 
tion of  the  duodenum,  with  consequent  dilatation  of  it  and  of  the 
stomach.  In  such  instances  the  vomiting  occurs  some  hours  after 
taking  food,  is  copious  and  followed  by  immediate  relief.  Vomit- 
ing does  not  always  subside  with  the  successful  passage  or  opera- 
tive removal  of  the  stone  ;  Mayo  Robson  reports  instances  of 
death  from  persistent  vomiting,  days  and  weeks  after  a  satisfac- 
tory operation.  In  complete  obstruction  of  the  common  duct,  the 
vomitus  does  not  contain  bile.  The  complications  of  cholecystitis 
and  cholangeitis  are  marked  by  frequent  nausea.  With  the  occur- 
rence of  perforation  and  its  consequences,  vomiting  without 
nausea  is  usually  a  persistent  symptom.  Blood  may  appear  in 
the  vomitus,  the  result  of  capillary  oozing  from  the  mucous  sur- 
faces, due  to  cholemia  or  to  venous  engorgement  from  throm- 
bosis or  cirrhosis.  In  the  process  of  ulceration  the  large  blood- 
vessels may  be  opened,  giving  rise  to  copious  hemorrhage  into 
the  stomach  or  intestine ;  such  cases  usually  have  an  immediate 
fatal  termination. 

Shock:  The  pain  of  biliary  colic  produces  vital  depression. 
In  slight  cases  it  is  marked  by  simple  weakness  and  a  feeling  of 
prostration  ;  in  others,  shock  of  varying  intensity  appears ;  col- 
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lapse  and  death  have  occurred  during  the  height  of  the 
paroxysms.  The  nearness  of  the  seat  of  trouble  to  the  abdominal 
nerve-centers,  the  rich  nerve-supply  to  the  biliary  ducts  and  gall- 
bladder, the  intensity  of  the  pain,  the  associate  vomiting,  and 
mental  emotion  are  contributing  elements  in  the  production  of 
the  phenomenon  of  shock. 

Pulse  and  Temperature:  The  pulse  is  especially  and  peculiarly 
influenced.  It  is  generalh'  stated  that  in  all  cases  of  biliary  colic 
the  pulse  is  slow;  there  are  too  many  exceptions  for  this  to  be 
regarded  as  a  rule.  A  slow  pulse  does  occur  as  the  result  of  the 
disturbance  of  the  sympathetic  control,  and  as  an  expression  of 
cholemia ;  the  heart-beat  may  be  reduced  to  40,  or  even  to  20  per 
minute.  If  there  is  infection,  as  expressed  by  rigor  or  chill,  the 
pulse  is  usually  accelerated  and  feeble.  A  persistently  rapid  pulse 
is  of  most  serious  import. 

The  temperature,  owing  to  the  vital  depression  in  the  par- 
oxysm, may  be  subnormal.  We  are  often  misled  by  the  cold  sur- 
face, the  rectal  temperature  generally  showing  elevation,  and  in 
cases  of  the  arrest  of  stones,  especially  in  the  common  duct,  ob- 
structing intermittently  as  a  ball-valve,  there  is  a  great  elevation 
of  the  temperature.  In  these  cases  the  occurrence  of  chills,  fever, 
and  sweats  is  one  of  the  most  important  and  confusing  symptoms 
of  cholelithiasis. 

Jaundice:  This  is  a  symptom  of  obstruction,  retention  and 
absorption  of  bile.  It  is  not  pathognomonic  of  cholelithiasis,  and 
what  is  still  more  significant,  it  is  not  a  constant  symptom  of  this 
condition.  From  1890  to  1902  laparotomy  for  gall-stone  was 
performed  by  Kehr  720  times.  Icterus  was  wanting  in  80  per 
cent,  of  cases  of  stones  in  the  gall-bladder  and  cystic  duct,  and 
was  absent  even  in  30  per  cent,  of  cases  in  the  common  duct. 
In  the  mind  of  the  practitioner  it  seems  deeply  rooted  that  jaun- 
dice is  associated  with  gall-stone,  and  that  without  jaundice  the 
presence  of  gall-stone  is  doubtful,  and  its  dangers  insignificant. 
That  such  is  not  the  case  there  is  abundant  evidence  to  show. 
Jaundice  developing  without  pain  means  something  other  than 
gall-stone.  The  old  formula  of  pain  -|-  jaundice  ^  gall-stone  no 
longer  obtains. 

In  the  prodromal  stage  of  biliary  colic  slight  icterus  may  ap- 
pear.    Pronounced  jaundice   is   usually  not  evident   during  the 
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paroxysms,  but,  as  a  rule,  24  to  48  hours  after  the  onset  of  the 
pain.  Shght  icterus  is  not  noticeable  by  artificial  light;  it  ap- 
pears first  upon  the  right  side  of  the  abdomen,  and  in  the  areas 
of  natural  pigmentation,  even  before  the  scleral  conjunctiva  re- 
veals the  coloring.  The  face  may  retain  its  hue  of  health,  and 
yet  jaundice  of  the  surface  of  the  abdomen  be  quite  apparent. 
The  urine  will  reveal  the  presence  of  biliary  pigments  before  the 
staining  of  the  skin  appears ;  the  mere  appearance  of  the  urine 
is  not  sufficient  evidence  of  the  presence  of  bile-pigment.  Gme- 
lin's  test  should  be  employed  for  its  detection.  Marechal's  io- 
din  test  is  sufficiently  accurate  for  clinical  purposes.  In  deep 
jaundice  the  skin  and  mucous  membrane  eliminate  the  bile,  and 
the  perspiration  will  stain  the  clothing ;  the  presence  of  bile  in 
the  saliva  causes  the  bitter  taste  in  the  mouth.  The  serious 
cholemia  may  be  evidenced  by  ecchymotic  spots  on  the  body  and 
on  the  mucous  membranes.  In  acute  jaundice  dependent  upon 
common-duct  obstruction,  there  is  always  the  slow  pulse  above 
referred  to.  In  chronic  jaundice  the  anemia,  emaciation,  and 
debility  are  usually  indicated  by  a  rapid  and  feeble  pulse.  Grave 
nerve  symptoms  may  occur  if  the  icterus  is  prolonged ;  despond- 
ency, melancholia,  stupor,  delirium  and  coma,  with  dry,  brown 
tongue,  diarrhea  and  repeated  vomiting,  are  the  common  mani- 
festations. When  the  functions  of  the  kidneys  are  much  dis- 
turbed, muscular  tremors  and  convulsions  may  ensue.  The  ty- 
phoid condition,  the  cardiac  disturbance,  the  depression  of  the 
nervous  system,  are  all  symptoms  of  the  auto-intoxication  of 
cholemia. 

The  size  and  location  of  the  calculus  and  the  completeness  of 
the  obstruction  determine  the  degree  of  jaundice;  it,  therefore, 
follows  that  a  calculus  obstructing  the  hepatic  or  common  duct 
interrupts  the  flow  of  bile,  the  absorption  of  which  then  produces 
jaundice.  A  stone  in  the  gall-bladder  or  cystic  duct  will  not  do 
so ;  exceptionally  a  very  large  calculus  in  the  cystic  duct  may 
narrow  by  pressure  the  lumen  of  the  hepatic  duct  and  produce 
slight  jaundice.  Multiple  calculi  may  permit  the  escape  of  bile 
more  readily  than  a  single  stone  acting  as  a  ball-valve.  Ordi- 
narily in  cholelithiasis  the  jaundice  that  follows  the  paroxysm 
slowly  fades  to  recur  in  deeper  hue  with  a  return  of  the  attack. 
Persistent   jaundice    usually   means   complete    obstruction    with 
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cholangeitis,  or  else  the  graver  condition  of  malignancy.  The 
occurrence  of  slight  jaundice  after  a  severe  attack  of  hepatic 
colic  does  not  necessarily  imply  impaction  and  obstruction  by 
the  stone  in  its  transit  through  the  biliary  passages ;  it  may  be 
attended  by  sufficient  inflammation  of  the  mucous  membrane  of 
the  biliary  passages  to  cause  temporary  bile-stasis  and  icterus. 

Skin:  Simple  pruritus  or  urticaria  is  a  symptom  common  in 
hepatic  trouble,  more  frequently  in  other  diseases  than  chole- 
lithiasis. It  occurs  without  jaundice,  hence  the  theory  that  it  is 
due  to  the  irritation  of  the  bile  eliminated  by  the  skin  does  not 
fully  explain  this  S3'mptom ;  it  is  probably  of  nervous  origin. 
With  pronounced  icterus,  distressing  itching  and  creeping  sen- 
sations are  felt  over  the  surface  of  the  body.  A  special  eruption, 
known  as  .vaiitliclasnia.  which  is  usually  limited  to  the  eyelids,  but 
which  in  some  instances  extends  over  the  whole  cutaneous  sur- 
face, composed  of  pale-yellow  plaques  or  nodules,  may  occur  in 
chronic  cholelithiasis  with  jaundice. 

Stools :  Constipation  with  flatulency  is  one  of  the  prodromal 
symptoms  of  biliary  colic.  Obstinate  constipation  with  disten- 
tion and  vomiting  is  a  constant  symptom  during  the  seizure, 
simulating  intestinal  obstruction.  In  cystic-duct  obstruction  the 
stools  remain  unchanged.  Decolorization  of  the  stools  occurs 
only  with  complete  obstruction  ;  jaundice  may  be  pronounced,  yet 
stools  showing  the  presence  of  bile  evidence  that  the  bile-stasis 
is  not  absolute.  In  intermittent  obstruction  due  to  ball-valve 
stone  the  color  of  the  stools  may  vary  from  time  to  time.  The 
evacuations  become  soft,  mushy,  pultaceous  in  character,  and  are 
described  as  pasty,  putty-like ;  they  resemble  the  familiar  dish 
known  as  "apple-float."  The  absence  of  bile  from  the  stools, 
persistent  jaundice,  without  recurring  attacks  of  pain,  point  to 
other  obstruction  than  that  due  to  gall-stone. 

A  diagnosis  of  gall-stone  not  confirmed  by  operation  or 
autopsy  is  open  to  doubt,  unless  the  calculus  is  found  in  the  stool. 
After  a  paroxysm  of  biliary  colic  the  stools  should  be  washed 
through  a  sieve  and  careful  search  made  for  stones.  The  shape 
of  the  lithoid  does  not  indicate  its  point  of  origin  in  the  biliary 
passages,  nor  does  the  absence  of  facets  prove  that  there  are  no 
other  stones. 
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Urine:  Unless  there  is  jaundice  the  urine  is  not  affected.  Since 
the  kidneys  are  the  chief  ehminators  of  the  poison  they  soon 
suffer  from  irritation ;  the  urine  becomes  deeply  stained  with  bile- 
pigment,  resembles  lye,  albumin  appears  in  it,  urea  is  diminished, 
the  total  solids  are  much  less  than  normal,  and  the  quantity  of 
urine  voided  at  first  is  markedly  increased,  then  diminished  in 
amount,  a  signal  of  great  danger.  Scanty  urine  in  marked  jaun- 
dice is  a  precursor  of  convulsions  and  death.  Naunyn,  in  250 
cases  of  gall-stone  colic,  never  found  glycosuria  except  in  those 
cases  in  which  there  was  complicating  disease  of  the  liver.  Even 
where  there  is  ulceration  with  pressure  upon  the  hepatic  duct, 
sugar  is  not  present. 

Physical  Signs. — Tenderness :  The  inflammation,  causal  or 
secondary,  which  attends  gall-stone,  usually  by  contiguity  in- 
volves the  surrounding  structures ;  to  this  we  attribute  the  phys- 
ical sign  of  tenderness.  Gall-stones  resident  in  the  bladder  with- 
out cystic-duct  obstruction  give  rise  to  tenderness  over  the 
viscus.  With  the  development  of  acute  cholecystitis  this  definite 
point-tenderness  at  the  tip  of  the  tenth  rib  assumes  the  greatest 
significance.  In  obstruction  of  cystic  duct  with  chronic  and  con- 
tracting inflammation  and  pericholecystitis,  tenderness  is  a  con- 
stant and  valuable  diagnostic  sign.  In  cholangeitis  due  to  com- 
mon-duct obstruction  the  tenderness  is  more  diffuse  and  may 
cover  the  hepatic  area. 

Tumor :  Gall-stone  gives  rise  to  enlargement  of  the  gall- 
bladder and  to  an  appreciable  tumor  under  the  following  condi- 
tions: (i)  In  chronic  cholecystitis  with  surrounding  inflamma- 
tion and  adhesions  of  intestines  and  omentum  ;  such  a  tumor  is 
flat,  irregular,  ill-defined,  palpable  but  not  visible.  (2)  In  acute 
obstructions  of  the  cystic  duct  preceding  which  there  has  not 
been  inflammation  and  contraction  of  the  gall-bladder,  the  walls 
of  that  viscus  retaining  their  normal  elasticity ;  this  tumor  is  a 
typical  gall-bladder  enlargement.  (3)  In  acute  obstruction  of 
the  common  duct,  not  accompanied  by  occlusion  of  the  cystic 
duct  nor  preceded  by  inflammation  of  the  gall-bladder — an  infre- 
quent condition. 

It  appears,  therefore,  that  a  tumor  is  a  sign  of  acute  calculus- 
obstruction  rather  than  of  chronic,  that  it  follows  occlusion  of 
the  cystic  duct,  and  is  rarely  developed  as  a  consequence  of  com- 
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mon-duct  obstruction.  In  obstruction  of  the  cystic  duct  disten- 
tion of  the  gall-bladder  occurs  either  as  a  hydrops  or  as  an  em- 
pyema ;  in  ball-valve  obstruction  the  contents  may  show  an 
admixture  of  bile.  As  the  viscus  enlarges  it  advances  downward 
and  forward  from  out  the  anterior  portion  of  the  external  longi- 
tudinal fissure  of  the  liver,  its  normal  position.  When  moder- 
ately distended  the  swelling  lies  between  the  right  parasternal 
line  and  the  anterior  axillary  line,  a  little  to  the  right  of  the 
right  rectus  muscle.  We  must  not  forget  the  possibility  of 
transposition  of  viscera ;  Beck  records  a  case  in  which  the  liver 
occupied  the  left  side,  gall-stones  being  removed  from  the  blad- 
der by  an  incision  at  the  outer  border  of  the  left  rectus  muscle. 
The  tumor  is  ovoid  or  pear-shaped,  its  long  axis  pointing  inward 
towards  the  foramen  of  Winslow.  In  great  distention  of  the 
gall-bladder  the  tumor  may  occupy  a  large  portion  of  the  abdom- 
inal cavity ;  it  rarely  attains  to  a  size  larger  than  a  child's  head, 
and,  as  usually  met  with,  is  the  size  of  a  large  pear.  In  obese 
subjects  great  distention  may  be  present  without  a  visible  tu- 
mor. 

Pollatschek  suggests  a  method  of  palpation  for  the  detection 
of  an  enlarged  gall-bladder:  place  four  fingers  of  the  left  hand 
over  the  edge  of  the  liver  lightly,  and  give  necessary  pressure 
with  four  fingers  of  the  right  hand  placed  upon  the  dorsal  sur- 
faces of  the  left  fingers.  The  tactile  sense  of  the  palpating  hand 
is  thus  preserved,  and  the  smooth,  globular,  elastic  fundus  of 
the  gall-bladder  is  felt  in  immediate  apposition  with  the  abdom- 
inal wall.  Irregularities  may  be  due  to  adhesions,  or  to  saccula- 
tion of  the  bladder  from  stones.  When  the  bladder  is  filled  with 
stones  and  its  walls  are  thickened,  the  tumor  is  densely  hard  and 
suggests  malignancy.  Fluctuation  is  not  detected  in  distention 
of  moderate  degree. 

The  tumor  responds  to  the  movements  of  respiration.  It  may 
be  displaced  laterally,  in  some  instances  even  to  the  left  of  the 
umbilicus.  It  may  be  pushed  backward,  but  will  not  disappear 
into  the  loin.  Its  connection  with  the  liver  may  be  established, 
and  if  sufficiently  pendulous,  its  lower  end  will  move  in  the  arc 
of  a  circle  about  the  fixed  point  at  the  liver.  Calculi  can  rarely 
be  felt;  in  200  cases  Courvoisier  was  able  to  elicit  the  gall-stone 
crepitus  only  once.     Efforts  should  not  be  made  to  elicit  this; 
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accidents  of  rupture  of  the  bladder  and  of  displacement  of  the 
stone  to  a  more  dangerous  position  have  followed  rude  manipu- 
lation. Change  of  posture  of  the  patient  to  the  side  or  to  the 
knee-and-chest  position  may  render  palpable  a  distended  gall- 
bladder not  detected  in  the  ordinary  dorsal  position.  When  the 
abdominal  wall  is  thin  we  may  be  able  to  make  out  the  linguiform 
extension  of  the  liver — Riedel's  lobe — by  its  sharp  edge  lying 
transversely  across  the  upper  part  of  the  tumor,  its  smooth  sur- 
face continuous  with  the  liver.  This  sharp  projecting  edge  of 
the  liver,  partly  covering  an  elastic  tumor,  is  pathognomonic  of 
gall-bladder  enlargement. 

The  tumor  is  dull  upon  percussion,  and  its  continuity  with  the 
liver  is  established  by  percussion.  Exceptionally  it  may  be  res- 
onant, underlying  adherent  coils  of  intestine.  Inflation  of  the 
stomach  displaces  the  gall-bladder  to  the  right.  Aspiration 
needs  only  to  be  mentioned  to  be  condemned. 

It  must  be  borne  in  mind  that,  following  an  attack  of  colic  and 
sometimes  without  any  known  reason,  a  distended  gall-bladder 
may  spontaneously  discharge  its  contents  and  the  tumor  disap- 
pear. Calculus-obstruction,  giving  rise  to  distention  of  the  gall- 
bladder, is  preceded  by  or  accompanied  with  paroxysmal  pain. 
A  painless  enlargement  rather  indicates  malignancy. 

Gall-stone,  though  infrequent  in  children,  occurs  sufificiently 
often  for  the  possibility  to  be  taken  into  consideration.  To  elicit 
tenderness,  or  to  detect  a  tumor  in  infancy,  Wendel  makes  the 
admirable  suggestion  of  having  the  nurse  place  the  child  in  a 
warm  bath,  soap  its  head  well ;  the  infant  will  keep  its  eyes 
closed  voluntarily,  and  with  its  attention  diverted  the  surgeon 
may  examine  the  relaxed  abdomen. 

Enlargement  of  the  Liver:  Calculi  in  the  gall-bladder  or  cystic 
duct  do  not  give  rise  to  bile-stasis,  consequently  there  is  no  en- 
largement of  the  liver  in  such  cases  unless  there  is  cholangeitis. 
This  is  somewhat  contradictory  to  the  observations  of  Fiir- 
bringer,  who,  in  a  study  of  64  cases  of  cholelithiasis,  says  that 
there  is  almost  always  enlargement  of  the  liver.  In  hepatic- 
and  common-duct  obstruction  of  the  acute  form  the  enlargement 
of  the  liver  is  due  to  the  damming  back  of  bile,  and  to  the  asso- 
ciate inflammation.  Following  chronic  obstruction  we  have  bil- 
iary  hypertrophic    cirrhosis.     Calculi    imbedded    in    the    hepatic 
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Structure  may  produce  irregularities  upon  the  surface  of  the  en- 
larged liver,  and  if  suppuration  occurs,  the  upward  enlargement 
of  a  solitary  abscess. 

The  Rontgen  ray  has  proved  of  but  little  value  in  the  detection 
of  gall-stones. 

Localization  of  G.\ll-Stoxes. — In  the  Gall-Bladder:  Calculi 
may  remain  in  the  gall-bladder  an  indefinite  time  without  pro- 
ducing symptoms.  Usually,  however,  their  presence  is  associ- 
ated with  erosion  of  the  mucous  membrane,  which  opens  an  ave- 
nue for  infection.  The  symptoms  are  then  more  attributable  to 
the  cholec3-stitis  and  its  complications  than  to  the  mere  presence 
of  the  stone.  It  is  asserted  that  colic  is  only  awakened  when  the 
stone  becomes  engaged  in  the  cystic  duct.  That  hepatic  colic 
may  result  simply  from  spasmodic  contraction  of  a  gall-bladder 
due  to  inflammation,  without  the  presence  of  a  stone,  is  proved 
by  ample  pathological  evidence,  yet  it  is  true  that  pain,  but  not 
colic,  is  a  symptom  of  calculus  of  the  gall-bladder.  Local  ten- 
derness over  the  gall-bladder  is  rarely  absent,  and  if  there  is 
associate  cholecystitis,  this  point-tenderness  at  the  tip  of  the 
tenth  rib  is  equal  in  diagnostic  value  to  AIcBurney's  point  in 
appendicitis.  If  we  place  one  hand  on  the  left  side  and  the  other 
over  the  right  side  and  forciblj'  compress  the  liver,  pain  will  be 
felt  in  the  region  of  the  gall-bladder.  A  sharp  thrust  with  the 
tips  of  the  fingers,  Lloyd's  "  liver-bump,"  will  cause  a  stabbing, 
lancinating  pain.  There  is  no  enlargement  of  the  gall-bladder 
unless  there  is  obstruction  of  the  cystic  duct.  A  tumor,  how- 
ever, may  be  felt,  attributable  to  adhesive  pericholecystitis;  this 
is  rather  an  area  of  induration  than  a  distinct  tumor.  There  is 
no  jaundice  or  evidences  of  bile-stasis,  though  the  liver  may  be 
enlarged.  The  indefinite  symptoms  of  digestive  disorders,  con- 
stipation, and  nervous  phenomena  are  usually  present.  Fever 
occurs  with  infection. 

In  the  Cystic  Duct:  The  symptoms  and  physical  signs,  the  out- 
come of  impaction  of  stone  in  the  cystic  duct,  depend  upon  the 
chronicity  of  the  cholelithiasis,  upon  the  acuteness  of  inflamma- 
tion, and  upon  the  completeness  of  the  obstruction.  \\'ith  en- 
gagement of  the  stone  in  the  cystic  duct  there  occur  the  typical 
symptoms  of  hepatic  colic.  The  obstruction  offered  by  the  small 
lumen  of  the  cvstic  duct  and  Heisterian  valves  causes  the  small- 
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A.  Distended  gall-bladder. 

B.  Reidel's  lobe  of  the  liver. 
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est  stone  to  excite  muscular  spasm  in  its  efforts  to  pass.  The 
paroxysms  recur  until  the  stone  successfully  passes  to  the  intes- 
tine, or  until  it  recedes  into  the  gall-bladder.  Colic,  then,  is  the 
primary  and  important  symptom  of  calculus-obstruction  of  the 
cystic  duct.  The  attack'  is  usually  accompanied  by  vomiting, 
vital  depression,  and  constipation.  A  chill  and  fever  are  not 
unusual.  There  is  no  jaundice,  yet  in  these  cases  careful  urinary 
analysis  may  show  biliary  pigment.  If  there  has  been  calculus- 
disease  of  the  gall-bladder  with  inflammation,  existing  for  some 
time,  then  the  viscus  becomes  thickened,  contracted,  and  unyield- 
ing, a  condition  which  will  give  a  very  different  objective  symp- 
tomatology from  an  acute  obstruction  with  a  dilatable  gall-blad- 
der. It  must,  therefore,  be  borne  in  mind  that  under  some  con- 
ditions of  cystic-duct  obstruction  there  may  be  an  absence  of  a 
tumor;  but  it  cannot  be  said  that  it  is  the  habit,  although  it  is 
the  occasional  behavior  of  gall-stones  to  remain  long  quiescent 
in  the  gall-bladder,  and  hence  usually  in  the  obstruction  of  the 
cystic  duct  there  is  a  dilatable  gall-bladder  and  consequently  a 
tumor.  If  the  occlusion  of  the  duct  is  absolute  no  bile  can  enter, 
and  the  gall-bladder  becomes  filled  with  its  own  secretion,  hy- 
drops vcsiccB  fellecE.  If  there  is  infection  from  pyogenic  germs 
the  fluid  becomes  purulent,  and  we  have  empyema  of  the  gall- 
bladder. If  the  obstruction  is  incomplete,  bile  may  be  admitted 
to  the  bladder  and  be  prevented  from  escaping ;  the  fluid  distend- 
ing the  gall-bladder  would  then  probably  be  a  mixture  of  pus, 
bile,  and  mucus,  and  the  tumor  would  rapidly  form.  The  usual 
phenomena  of  cystic-duct  obstruction  are  paroxysms  of  pain, 
vomiting,  possibly  a  chill  and  fever,  though  this  is  frequently 
absent,  local  tenderness,  and  all  symptoms  may  suddenly  sub- 
side ;  or,  if  the  obstruction  remains,  a  tumor  gradually  forms. 
There  is  no  jaundice.  If  the  stone  becomes  impacted  perma- 
nently the  paroxysms  of  pain  subside,  the  vomiting  ceases,  but 
tenderness  remains  and  a  tumor  may  develop. 

In  the  Common  Duct:  Important  in  the  symptomatology  of 
calculus-obstruction  of  the  ductus  choledochus  is  the  history  of 
previous  attacks  of  biliary  colic.  It  is  true,  the  primary  evidence 
of  the  presence  of  stone  may  appear  as  an  obstruction  to  the  com- 
mon duct,  but  in  its  route  from  the  liver  or  from  its  almost  in- 
variable seat  of  origin,  the  gall-bladder,  it  does  not  reach  the  com- 
24 
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mon  duct  without  giving  rise  to  colic.  There  are  three  elements 
concerned  in  the  symptomatology  of  obstruction  of  the  common 
duct:  pain,  bile-stasis,  and  inflammation.  The  pain  is  more  in- 
tense, if  possible,  than  in  cystic-duct  obstruction,  and  oftener  re- 
ferred, especially  to  the  back,  more  prolonged,  and  productive  of 
greater  shock.  Vomiting  is  more  obstinate,  fever  is  usually  pres- 
ent, and  rigors  are  common.  Jaundice  develops  within  24  to  36 
hours  after  the  onset  of  pain ;  the  urine  becomes  quickly  and 
deeply  colored. 

Further  S3'mptoms  depend  upon  special  conditions.  If  the 
stone  becomes  firmly  impacted  in  the  common  duct  the  icterus 
deepens,  the  stools  are  decolorized,  the  liver  enlarges,  and  the 
symptoms  of  cholemia,  the  lethargy  and  extreme  prostration,  are 
marked  :  for  reasons  repeatedh'  given  there  is  no  enlargement 
of  the  gall-bladder.  If  the  stone  is  not  impacted,  but  partially 
obstructs  the  common  duct  and  is  movable  in  the  ampulla  of 
Vater,  the  condition  becomes  chronic,  and  the  occasional  efforts 
of  nature  to  expel  it  through  the  papilla  produce  recurring  at- 
tacks of  colic,  jaundice,  chills,  fever,  and  sweats,  with  or  with- 
out clay-colored  stools.  This  is  the  £hre  intermittente  hepa- 
tique  of  Charcot,  the  symptomatolog}-  of  which  is  thus  briefly 
and  accurately  given  by  Osier:  "  (i)  Jaundice  of  varying  inten- 
sity deepening  after  each  paroxysm,  which  may  persist  for 
months  or  even  years.  (2)  Ague-like  paroxysms,  characterized 
by  chill,  fever,  and  sweating,  after  which  the  jaundice  usually 
becomes  more  intense.  (3)  At  the  same  time  of  the  paroxysm, 
pains  in  the  region  of  the  liver  with  gastric  disturbance."  The 
interesting  feature  of  this  condition  is  the  presence  of  the  symp- 
toms of  chills,  fever,  and  sweats,  without  suppurative  inflamma- 
tion of  the  bile-channels  or  other  lesions  than  dilatation  and  mild 
catarrhal  cholangeitis.  The  greatest  confidence  by  all  surgeons 
engaged  in  this  field  of  work  is  accorded  to  this  group  of  symp- 
toms as  diagnostic  of  a  movable  stone  in  the  common  duct  and 
cholangeitis. 

It  is  asserted  by  many,  by  Brewer  especially,  that  all  symp- 
toms disappear  in  the  intervals  between  paroxysms.  I  have 
seen  four  typical  cases  of  this  form  of  common-duct  obstruction, 
three  proved  by  operation ;  these  patients  were  under  obser- 
vation   many    months,    and    the    intervals    between    paroxysms 
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would  vary  from  two  weeks  to  two  months ;  bile  was  always 
present  in  the  urine,  the  icteriod  hue  never  entirely  disappeared 
from  the  abdomen,  and  there  was  constant  hypogastric  discom- 
fort or  backache. 

Common-duct  obstruction  is  frequently  associated  with  stones 
in  the  gall-bladder,  and  perhaps  in  the  cystic  duct ;  there  are  no 
means  by  which  we  can  diagnosticate  calculi  in  dual  positions. 

In  the  Hepatic  Duct:  Calculi  occupy  the  hepatic  duct  second- 
arily. They  are  usually  associated  with  calculus-obstruction  of 
the  common  duct,  and  frequently  with  multiple  calculi  of  the 
gall-bladder.  The  duct  has  been  found  packed  with  stones  up  to 
its  bifurcation.  Of  fifty-nine  cases  of  calculi  in  the  hepatic  duct 
collected  by  Courvoisier,  fifty-six  had  stones  in  the  gall-bladder 
and  common  duct  as  well.  The  symptoms  are  not  specially 
diagnostic,  and  differentiation  cannot  be  made  from  common- 
duct  obstruction.  There  is  atrophy  of  the  gall-bladder,  enlarge- 
ment of  the  liver,  jaundice,  paroxysmal  pain,  remitting  but  not 
entirely  intermitting,  and  usually  fever  from  cholangeitis,  which 
may  become  suppurative  in  character,  leading  to  multiple  hepatic 
abscesses  and  pyemia. 

In  the  Intra-hepatic  Ducts:  Stones  in  these  ducts  cannot  be 
diagnosticated  in  vivo. 

Differential  Diagnosis.^ — To  assert  that  the  general  diagnosis 
of  gall-stone  is  easy,  and  that  the  position  of  the  calculus  may 
in  all  instances  be  definitely  determined  is  an  acknowledgment 
of  unfamiliarity  with  the  manifold  intra-abdominal  pathological 
lesions  which  often  present  common  and  confusing  symptoms. 
If  the  surgeon  wishes  to  avoid  the  mortification  of  an  erroneous 
diagnosis,  and  to  save  his  patient  from  the  consequences  of  an 
improper  and,  perhaps,  needless  operation,  he  must  not  rest  con- 
tent with  the  diagnosis  of  biliary  calculus  until  he  has  excluded 
those  conditions  which  closely  simulate  it.  An  indefinite  con- 
ception of  the  true  pathological  state  in  all  surgical  work  begets 
imperfect  and  prolonged  technic,  which  influences  materially  the 
result.  The  differential  diagnosis,  therefore,  becomes  a  most 
important  part  of  the  study  of  cholelithiasis. 

Gastralgia:  The  paroxysms  of  gall-stone  are  frequently  mis- 
taken for  gastralgia — I  use  the  term  in  its  restricted  sense  as 
expressive  of  a  gastric  neurosis. 
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Gall-Stone  Colic. 

Type  of  Patient. — Common  in  obese, 
phlegmatic  individuals. 

Time  of  Pain. — Usually  at  night; 
probably  not  affected  by  ingestion  of 
food,  certainly  not  relieved  by  it. 

Seat  of  Pain. — At  first  in  epigastrium, 
region  of  gall-bladder,  referred  to 
back  and  shoulder. 

Vomiting. — Copious  and  recurring. 

Jaundice. — May  be  present  or  develop 

in  a  short  while. 
Chill. — Frequently  attends  paroxysm. 
Fever. — Usually    some    elevation    of 

temperature,       pyrexia       may       be 

marked. 
Pulse. — Often  abnormally  slow. 

Tenderness. — Definite     local     tender- 
ness. 
Til  III  or. — May  be  present  or  develop. 

Gall-stone  Colic. 
Age. — After  30  years. 
General  Health. — May  be  good. 

Pain. — Paroxysmal. 
Seat  of  Pain. — Right  hypochondrium, 
and  under  angle  of  right  scapula. 

Time  of  Pain. — Usually  at  night. 

Vomiting.  —  During     paroxysms     of 

pain. 
Hematemesis. — Rare. 
Fever. — Frequently  present. 
Chill. — Occurs  in  paroxysms. 


Gastralgia. 

In  neurotics  and  hysterical 
patients. 

When  stomach  is  empty, 
may  show  daily  perio- 
dicity; relieved  by  food 
and  by  warm  drinks. 

Epigastrium  or  left  hypo- 
chondrium, referred  to 
left  thorax. 

Nausea,  but  vomiting 
slight. 

None. 

None. 

None. 


Frequent,  feeble,  may  be 
irregular. 

None,  pressure  affords  re- 
lief. 

None. 

Gastric  Ulcer. 

Before  30  years. 

Anemic,  with  tuberculous 
tendency. 

Intermittent  or  constant. 

Left  epigastric  triangle  or 
left  hypochondrium;  re- 
ferred to  back. 

Immediately  after  taking 
food. 

Until  stomach  is  relieved  of 
its  contents. 

Common. 

None. 

None. 
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Gall-stone  Colic. 

Jaundice. — May  be  present. 
Stools. — May  be  decolorized. 
Tenderness. — Over  gall-bladder. 


Muscular    Rigidity. — May    exist,    of 

right  rectus. 
Tumor. — May  be  found  in  region  of 

gall-bladder. 


Gastric  Ulcer. 

None. 

May  show  melena. 

Two  inches  to  left  of  12th 
dorsal  vertebra,  and  over 
seat  of  ulcer. 

Usually  present,  of  left  rec- 
tus. 

None. 


Gall-stone  Colic. 

History. — Previous  attacks,  perhaps 
with  fever,  chill,  and  jaundice;  cal- 
culi may  have  been  detected  in  the 
stools. 

Onset. — Sudden. 


Seat  of  Pain. — Epigastriiim  or  right 
hypochondrium. 

Vomiting. — May  not  occur  until  cli- 
max of  pain  is  reached. 

Bowels. — Constipation. 

Tenderness. — Over  gall-bladder. 

Muscular  Cramps. — None. 
Tumor. — May  be  present. 
Duration  of  Attack. — May  last  an  hour 

or  a  week. 
Mode    of    Relief. — Spontaneously    by 

passage  or  dislodgment  of  stone. 


Intestinal  Colic. 

Recent  errors  in  diet  or  ex- 
posure to  cold. 


Prodromal  symptoms  of 
gastric  distress,  flatu- 
lency, etc. 

Umbilical   region. 

May  precede  the  pain  and 
accompany  paroxysms. 

Diarrhea  or  tenesmus  dur- 
ing seizure. 

None,  pressure  is  volun- 
tarily made. 

May  be  general. 

None. 

A  few  hours. 

Free  bowel  evacuation  of 
stool  and  flatus. 


Gall-stone  Colic. 

History. — Previous    attacks    common. 
Sex. — In  women  most  frequently. 


Acute  Pancreatitis. 

None  such. 
In  men  chiefly. 
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Gall-stone  Colic. 
Onset. — Sometimes  gradual,  reaching 

a  climax. 
Pain. — Distinctly  paroxysmal. 

Seat  of  Pain. — Epigastrium  and  hy- 
pochondrium,  referred  to  back  un- 
der angle  of  right  scapula. 

Jaundice. — Common. 

Vomiting. — May  not  occur  except  in 
paroxysms. 

Shock. — Sometimes  marked,  but  reac- 
tion is  prompt. 

Urine. — Shows  bile-pigment. 

Tenderness. — Over    region     of     gall- 
bladder. 
Tumor. — In  gall-bladder  region. 


Ascites. — ^None,  ordinarily. 


Acute  Pancreatitis. 
Sudden  and  violent. 

May  have  exacerbations  but 

no  remissions. 
Epigastrium,      left      hypo- 

chondrium  and  thorax. 


Infrequent. 
Persistent. 


Cvanosis. 


When  it  appears  usually 
persists  to  the  end. 

Negative,  occasionally  gly- 
cosuria. 

Deep-seated,  epigastrium 
and  left  hypochondrium. 

Not  frequent;  if  found,  in 
epigastrium  or  left  hypo- 
chondrium. 

May  develop  early. 


Movable  Kidney:  Perhaps  the  most  confusing  of  all  condi- 
tions connected  with  gall-stone  is  the  differentiation  of  a  dis- 
tended gall-bladder  from  movable  right  kidney.  They  have  so 
many  features  in  common  that  a  most  painstaking  differentia- 
tion is  required.  Both  aff'ections  are  more  common  in  women 
who  have  borne  children ;  in  both,  the  patients  suffer  from  dys- 
peptic symptoms,  flatulency  and  nervous  depression ;  both  give 
a  historj'  of  previous  attacks  of  pain  in  the  right  side ;  in  both 
there  may  or  may  not  be  slight  jaundice;  vomiting  in  the  height 
of  suffering  is  common  to  both  conditions ;  a  chill  and  fever  may 
occur  in  both ;  a  tumor,  movable  and  situated  in  the  right  hypo- 
chondriac, lumbar,  or  umbilical  regions,  occurs  in  both ;  the 
tumor  may  be  elastic,  freely  movable,  and  easily  palpable ;  irreg- 
ularities on  the  surface  of  the  tumor  occur  in  both  conditions ; 
the  tumor  in  either  case  may  be  dull  or  resonant;  the  shape  of 
the  tumor  made  by  a  distended  gall-bladder  may  closely  resemble 
that  of  a  kidney.     Yet  there  are  essential  points  of  difference. 
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Distended   Gall-bladder. 
Subjects.  —  More     common     in      fat 
women  over  forty  years. 

Seat  of  Pain. — Pain  of  biliary  calculus 
is  in  the  epigastric  or  hypochondriac 
region,  referred  to  the  back  and 
shoulder,  always  upward,  rarely 
downward  to  sacrum  or  thighs. 

Urine. — Scanty  and  high-colored. 

Seat  of  Tumor. — In  close  apposition 
with  anterior  parietes ;  visible  in 
thin  subjects  when  of  moderate 
size.  By  bimanual  palpation  tumor 
not  readily  felt  with  posterior  hand. 

Movement  with  Respiration. — Moves 
with  respiration,  will  ascend  with 
expiration. 

Anchorage  of  Tumor. — To  the  liver 
at  the  right  parasternal  line,  lower 
and  moving  in  arc  of  a  circle  about 
this  as  center. 

Mobility  of  Tumor. — May  be  moved 
upward  and  laterally,  rarely  back- 
ward, never  downward. 

Shape  of  Tumor. — Usually  pyriform 
or  oval — may  be  sausage-shaped. 

Resistance  of  Tumor. — A  thickened 
gall-bladder  filled  with  stones  gives 
a  hard,  resistant  tumor. 

Percussion. — Dull,  and  dulness  is  con- 
tinuous with  that  of  liver. 


Movable  Kidney. 

More  common  in  thin,  neu- 
rotic women  under  forty 
years. 

In  the  lumbar,  right  hypo- 
chondriac, umbilical  or 
inguinal  regions,  thence 
downward  to  sacrum, 
genitals  and  thighs. 

May  have  suppression, 
polyuria,  or  ischuria. 

Deeply  situated,  not  visible. 
Easily  felt  between  the 
hands. 


May  not  be  influenced  by 
respiration ;  if  grasped, 
will  not  ascend  with  ex- 
piration. 

No  anchorage  and  no  limi- 
tations in  its  movements. 


May  be  moved  in  every 
direction,  and  caused  to 
disappear  into  the  loin. 

Kidney-shaped. 

More  yielding  and  elastic. 


Resonant  over  some  part  of 
its  surface,  and  has  a 
band  of  resonance  be- 
tween it  and  the  liver- 
dulness. 
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Distended  Gall-bladder. 

Inflation  of  Colon. — Pushes  gall-blad- 
der upward,  but  will  not  efface  its 
dulness. 

Inflation  of  Stomach. — Moves  gall- 
bladder to  the  right. 

Pressure  of  Tumor. — Elicits  tender- 
ness. 

Pyrexia. — Common. 

Riedel's  Lobe. — Sharp  edge  frequently 
felt  across  gall-bladder. 

Auscultation. — Fremitus  may  occa- 
sionally be  felt  and  heard. 

Disappearance  of  Tumor. — May  dis- 
appear without  extra  flow  of  bile. 


Movable  Kidney. 
May     efface     entirely     the 
dulness. 

Causes    to    disappear    en- 
tirely. 
Causes  faintness  or  nausea. 

Unusual. 
Not  so. 

A  bruit  sometimes  audible 
over  inner  and  upper 
border  of  tumor. 

If  there  is  hydronephrosis, 
disappearance  marked  by 
copious      discharge      of 


Carcinoma  of  the  Gall-bladder  and  Bile-ducts :  The  subjects  of 
cancer  are  usually  over  forty  years  of  age.  They  show  early 
cachexia.  Pain  may  be  absent,  but  is  usually  present,  and  is 
more  constant  and  bearable  than  that  of  gall-stone.  Jaundice 
may  not  develop  at  first,  but  when  it  appears  it  continuously 
deepens  and  does  not  clear  up.  The  tumor  of  cancer  of  the  gall- 
bladder is  hard,  irregular  and  nodular,  fixed  by  adhesions,  and 
is  usually  very  tender.  Enlargement  of  the  liver  occurs  with 
the  development  of  jaundice.  Edema  of  the  lower  extremities 
and  ascites  are  common  phenomena.  In  old  persons  gradually 
deepening  jaundice,  with  or  without  pain,  with  or  without  a 
tumor,  should  arouse  a  suspicion  of  malignancy. 

Appendicitis:  Nausea  and  vomiting  usually  precede  the  pain 
or  accompany  its  mild  onset.  The  pain  is  felt  in  the  epigastric 
or  umbilical  regions  at  first,  and  subsequently  is  referred  to  the 
appendiceal  region ;  it  rarely  intermits  entirely,  and  does  not  sub- 
side with  copious  vomiting;  it  is  increased  by  flexion  and  exten- 
sion of  the  thigh.  Tenderness  develops  early  at  McBurney's 
point.  Muscular  rigidity  is  present  in  more  than  half  the  cases. 
A  tumor  develops  in  eighteen  to  thirty-six  hours  frequently.     In 
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perforative  or  gangrenous  appendicitis  in  which  there  is  no 
tumor,  much  reliance  may  be  placed  upon  the  age  of  the  patient, 
the  history  of  previous  attacks,  the  seat  of  suiifering  at  that  time, 
the  rapid  development  of  tympany,  and  the  efifacement  of  hepatic 
dulness.  There  is  no  jaundice,  there  is  no  pain  on  costal  com- 
pression ;  there  is  no  definite  point-tenderness  at  the  tip  of  the 
tenth  rib  in  appendicitis. 

Malaria:  A  movable  calculus  in  the  common  duct,  creating  the 
symptoms  known  as  intermittent  hepatic  fever,  is  only  too  fre- 
quently mistaken  for  malaria.  The  negative  results  obtained 
from  quinine,  and  the  blood-examination  showing  the  absence 
of  Laveran's  hematozoa,  and  the  irregularity  of  the  recurrences 
should  eliminate  malaria. 

Prognosis. — Neither  the  passage  of  gall-stones  per  vias  naturales, 
nor  their  long  residence  in  the  gall-bladder  and  innocent  behavior 
in  instances  can  qualify  the  statement  that  cholelithiasis  is  a 
grave  disease.  When  a  calculus  awakens  symptoms  sufficient 
for  diagnosis,  the  condition  must  be  regarded  as  one  of  imminent 
danger.  One  need  only  appreciate  the  possible  occurrence  of 
the  complications,  so  repeatedly  emphasized  in  this  article,  to 
realize  fully  the  necessity  of  active  interference.  The  detection 
of  stones  in  the  stools  with  subsidence  of  symptoms  warrants 
only  watchful  delay.  There  are  no  statistics  giving  the  per- 
centage of  mortality  due  to  gall-stone — there  can  be  none  except 
in  the  limited  number  of  cases  that  reach  the  hospital.  The  prog- 
nosis in  any  given  case  depends,  first,  upon  the  site  of  the  stone ; 
second,  upon  the  attendant  complications.  In  a  general  way  we 
may  say  that  a  movable  stone  in  any  location  is  less  serious  than 
an  impacted  one ;  that  the  complication  of  jaundice  by  its  per- 
nicious influence  on  the  blood  and  excretory  organs  of  the  body 
introduces  new  elements  of  danger.  The  occurrence  of  cholan- 
geitis  with  enlargement  of  the  liver  and  pyemic  symptoms  is  the 
most  serious  of  all  conditions.  Cystic-duct  obstruction  with  dis- 
tention of  the  gall-bladder  is  the  most  favorable  case  for  opera- 
tive relief.  A  guarded  prognosis  must  be  given  in  those  cases 
of  intermittent  hepatic  fever  due  to  movable  stone  in  the  ampulla. 
The  deepest  jaundice  and  violent  general  symptoms  may  almost 
entirely  disappear;  upon  the  other  hand,  in  any  attack  impaction 
with  complete  obstruction  may  occur,  which,  if  not  relieved,  will 
lead  to  an  early  fatal  termination. 
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Contraindications  to  Oper-^tion.^ — An  hopelessly  low  state  of 
the  patient  is  the  only  contraindication  to  surgical  intervention 
in  those  conditions  attributable  to  the  presence  of  gall-stone. 
There  are  many  complications  which  are  prohibitive  of  complete, 
ideal  surgery. 

Surgical  Indications. — "  True  conservatism  in  surgery  of  the 
gall-bladder — the  lesions  of  which  are  purely  mechanical — re- 
quires, as  the  only  rational  treatment,  surgical  measures  which 
themselves  are  purely  mechanical"  (Richardson).  Taking  the 
broad  but  assailable  position  that  gall-stone  is  eminently  a  sur- 
gical disease,  we  shall  not  discuss  the  general  indications  for 
surgical  operation,  but  rather  concern  ourselves  with  a  discus- 
sion of  the  operation  that  is  indicated  under  special  conditions. 

Cholecystostomy :  The  operation  of  incising  the  gall-bladder 
and  suturing  it  to  the  parietal  fascia  is  specially  indicated:  (i) 
for  removal  of  stones  from  the  gall-bladder  and  cystic  duct,  and 
for  the  relief  of  their  complications,  cholecystitis,  hydrops  vesicae, 
and  empyema  of  the  gall-bladder;  (2)  in  acute  obstruction  of  the 
common  duct  producing  cholangeitis  and  marked  cholemia.  In 
these  acute  cases  we  should  limit  our  surgical  undertaking  to 
the  relief  of  bile-stasis  by  drainage,  reserving  for  the  future,  when 
the  patient  is  in  better  condition,  the  radical  procedure  for  the 
removal  of  the  stone.  The  operative  mortality  is  variously  given 
at  from  6  per  cent,  to  19  per  cent.  Drs.  W.  J.  and  C.  H.  Ma}-©, 
of  Rochester,  IMinn.,  report  199  cholecystostomies,  of  which  197 
recovered. 

Cholecystendysis  (Ideal  Cholecystotomy)  :  The  operation  of 
incision  of  the  bladder,  removal  of  stones  from  the  bladder  or 
cystic  duct,  permanent  closure  of  the  wound  in  the  viscus  by 
suture,  and  the  return  of  it  to  the  abdomen  without  drainage,  is 
limited  to  the  following  conditions:  when  the  bladder-wall  is 
healthy,  when  we  are  positively  certain  that  all  obstructing  cal- 
culi are  removed,  and  that  there  is  no  evidence  of  inflammation 
or  occlusion  of  the  cystic  or  common  duct.  It  is  not  an  opera- 
tion generally  chosen,  yet  Richardson,  Elliott,  and  Abbe  favor  it 
under  proper  conditions.     The  mortality  is  about  18  per  cent. 

Cholecystectomy:  The  operation  of  removal  of  the  gall-blad- 
der is  finding  favor  with  many  surgeons ;  Kehr,  Gibson,  Murphy, 
and  Richardson  are  special  advocates  for  this  operation.     It  is 
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preferred  to  cholecystostomy  under  certain  conditions.  The  spe- 
cial indications  for  the  operation  in  cholelithiasis  are:  (i)  All 
cases  of  phlegmonous  or  gangrenous  inflammation  of  the  gall- 
bladder; (2)  for  the  relief  of  long-standing  mucous  fistula  of  the 
gall-bladder  due  to  organic  stricture  of  the  cystic  duct;  (3)  in 
certain  cases  of  distention  of  the  gall-bladder  in  which  the  blad- 
der-wall shows  lesions.  As  Langenbach  emphasizes,  an  essen- 
tial prerequisite  to  this  operation  is  the  absolute  knowledge  that 
both  the  hepatic  and  common  ducts  are  patent.  The  mortality  is 
placed  at  17  per  cent.  (Murphy). 

Choledochotomy  (Choledocholithotomy)  :  The  operation  of  in- 
cision of  the  common  duct  for  the  removal  of  the  stone.  This 
operation  may  be  completed  by  suture  of  the  wound  of  the  duct, 
or  by  leaving  it  open  and  providing  drainage,  preferably  by  lum- 
bar stab.  Quenu  says  that  after  choledochotomy  with  suture  of 
wound  he  has  had  symptoms  of  biliary  intoxication,  and  that  in 
two  instances  the  symptoms  were  relieved  by  cutting  the  sutures. 
This  experience  has  convinced  him  of  the  disadvantages  of  clos- 
ing the  wound  in  the  duct.  Weir,  Kehr,  and  many  others  prefer 
the  open  method;  it  greatly  simplifies  and  shortens  the  pro- 
cedure. This  method  makes  it  possible  to  drain  both  the  com- 
mon and  the  hepatic  ducts.  The  special  indication  for  chole- 
dochotomy is  calculus,  movable  or  impacted,  in  the  common  duct. 
The  mortality  in  84  cases  collected  by  Kehr  was  37.8  per  cent. ; 
in  his  own  work,  the  mortality  is  12.5  per  cent. ;  Robson,  23.8  per 
cent. ;  Fenger,  in  7  cases,  14.3  per  cent.  Drs.  Mayo  report  the 
surprising  record  of  30  choledochotomies  without  a  death. 

Cholecystenterostomy :  The  operation  for  establishing  a  fistu- 
lous communication  between  the  gall-bladder  and  adjacent  intes- 
tine should  be  limited  to  impermeable  stricture  of  the  common 
duct.  The  immediate  mortality  is  very  small,  but  when  done  for 
calculus-obstruction  of  the  common  duct,  it  can  only  be  regarded 
as  a  temporary  expedient. 

Duodenotomy:  The  operation  of  incision  of  the  duodenum  for 
the  removal  of  a  calculus  impacted  in  the  common  duct  behind 
the  duodenum  was  first  performed  by  McBurney.  In  the  15 
recorded  cases  the  mortality  has  been  20  per  cent.  The  opera- 
tion possesses  special  advantages  when  the  stone  is  in  the  posi- 
tion indicated. 
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Enterotomy:  The  operation  of  incision  of  the  intestine  for  ob- 
struction of  it  by  gall-stone  is  occasionally  demanded.  Lobstein 
collects  31  cases  of  operation,  of  which  19  died.  The  obstruction 
is  usually  found  in  the  ileum  or  at  the  ileocecal  valve. 
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CHOLECYSTITIS. 

Definition. — An  infective  inflammation  of  the  gall-bladder. 

Frequency. — As  a  complication  of  other  conditions,  inflamma- 
tion of  the  gall-bladder  has  long  been  recognized,  but  as  a  patho- 
logical entity,  dissociated  from  the  ordinary  causes,  it  has  only 
recently  received  consideration ;  and  yet  Maurice  Richardson 
declares  that  it  is  more  frequent  in  his  experience  than  many 
intra-abdominal  lesions,  even  more  so  than  intussusception  or 
volvulus. 

Etiology. — Cholecystitis  is  a  common  associate  of  gall-stones ;  in 
its  catarrhal  form  we  have  accorded  it  due  prominence  as  a  potent 
factor  in  their  formation.  We  are  chiefly  indebted  to  Osier, 
Richardson,  and  Cushing  in  this  country  for  a  scientific  explana- 
tion of  the  well-recognized  clinical  fact  that  cholecystitis  occurs 
as  a  sequel  of  typhoid  fever.  The  bacilli  are  constantly  found 
in  the  gall-bladder  during  and  oftentimes  for  years  after  typhoid 
infection.  Hunner  records  a  case  of  their  isolation  and  culture 
eighteen  years  after  an  attack  of  typhoid  fever.  It  is  an  open 
question  how  the  infection  takes  place,  whether  by  ascension 
through  the  common  duct,  or  hematogenously,  as  Cushing  main- 
tains. The  bacilli  retain  their  vitality  and  show  an  intravesical 
agglutination ;  the  clumps  thus  formed  presumably  become  the 
nuclei  of  gall-stones.  Both  the  diplococcus  of  pneumonia  and 
the  typhoid-bacillus  are  met  with  in  the  gall-bladder  without  the 
accustomed  lesions  of  those  diseases.  An  infection  of  this  char- 
acter may  remain  latent  for  years,  and  whether  calculi  are  pro- 
duced or  not,  the  viscus  involved  ever  after  remains  vulnerable 
and  especially  inviting  to  renewed  infection.  If  the  infection  is 
mild  it  may  be  assumed  that  cholelithiasis  is  the  common  se- 
quence. In  more  acute  cases  a  phlegmonous  or  gangrenous 
cholecystitis  may  develop  without  the  complication  of  calculus. 
That  there  are  cases  of  acute  cholecystitis,  designated  by  Robson 
as  '  phlegmonous,'  and  by  Richardson  as  '  acute  accidental  chole- 
cystitis,' which  spring  into  existence  entirely  independently  of 
any  previous  complaint  or  known  cause,  we  are  just  beginning 
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to  realize.  The  pathogenic  agent  seems  to  be  the  colon-bacillus, 
although  it  is  suggested  that  other  organisms  may  have  existed, 
or  even  have  initiated  the  trouble,  and  have  been  displaced  by 
the  colon-bacillus. 

Pathology. — Suppurative  cholecystitis — empyema  of  the  gall- 
bladder— and  simple  catarrhal  cholecystitis  are  expressions  usu- 
ally of  mild  infection  pursuing  either  a  subacute  or  a  very 
chronic  course,  and  are  essentially  different  in  their  pathological 
manifestations  from  the  more  malignant  inflammations  of  a 
phlegmonous  or  gangrenous  character.  The  demonstration  of 
microorganisms  in  the  milder  grades  of  inflammation  is  not 
always  an  easy  matter,  j-et  we  cannot  believe  that  they  are 
absent,  though  they  may  not  be  found.  Furthermore,  the  symp- 
toms are  due  in  a  great  measure  to  calculi  which  are  generally 
present  in  these  less  virulent  conditions ;  yet  any  chronic  obstruc- 
tion of  the  cystic  duct  may  give  rise  to  an  empyema.  In  the 
malignant  inflammations  the  symptoms  are  those  of  a  septic 
infection.  Having  sufficiently  considered  under  the  subject  of 
Gail-Stone  its  associate  pathology,  we  are  now  more  concerned 
with  those  cases,  acute  in  character  and  destructive  in  tendency, 
not  necessarily  associated  with  calculi. 

These  inflammations,  sudden  in  the  onset,  have  pathological 
characteristics:  a  distention  of  the  gall-bladder,  as  Courvoisier 
calls  it,  '  acute  progressive  empyema,'  with  an  inflammation  of 
the  wall  of  the  bladder,  surrounding  peritonitis,  ulceration,  per- 
foration or  gangrene  of  the  viscus.  Richardson  thinks  that  the 
mere  distention  is  an  important  pathological  factor,  which,  car- 
ried to  an  extreme  degree,  may  cause  total  gangrene.  The  course 
of  this  pathological  process  is  exceedingly  rapid.  In  a  few  hours 
from  the  initiation  of  the  more  fulminant  cases  perforation  or 
gangrene  may  occur.  In  less  virulent  infections  the  progress 
may  not  be  so  rapid. 

Symptoms. — The  onset  is  usually  sudden  and  is  characterized  by 
sharp  paroxysmal  pains  in  the  region  of  the  gall-bladder  or  epi- 
gastrium. The  pain  is  remittent  in  character ;  at  first  it  may  be 
diffuse  and  then  localized,  associated  with  great  tenderness  over 
the  gall-bladder,  so  that  Richardson  says  that  the  sensation  and 
progress  of  these  cases  is  that  of  an  abscess  under  the  right  costal 
margin.     The  violent  onset  is  attended  by  nausea,  vomiting,  and 
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great  prostration.  The  pulse  is  usually  rapid ;  the  temperature, 
though  generally  high,  may  be  misleading.  A  chill  may  occur 
with  the  initial  symptoms  or  some  hours  later.  There  is  no 
jaundice.  Muscular  rigidity  and  tenderness  are  especially  char- 
acteristic features.  There  may  be  no  tumor.  In  the  fulminat- 
ing cases  tympany  rapidly  develops,  constipation  is  absolute  and 
vomiting  persistent.  The  tenderness,  at  first  local,  becomes  dif- 
fuse and  is  frequently  most  marked  over  the  appendiceal  region. 
We  thus  perceive  what  close  resemblance  it  presents  to  intestinal 
obstruction  and  to  appendicitis. 

Fortunately  the  disease  does  not  always  pursue  this  rapid 
course,  and  the  confusion  is  dispelled  by  the  development  of  a 
tumor.  The  tumor  of  acute  cholecystitis  is  usually  symmetrical 
and  smooth,  tender  on  pressure,  tense,  non-fluctuating,  and  has 
the  usual  distinguishing  marks  of  a  tumor  produced  by  a  dis- 
tended gall-bladder,  as  described  under  Gall-Stone. 

In  those  cases  in  which  there  is  virulent  infection  and  peri- 
toneal involvement,  without  the  development  of  a  palpable  tumor, 
the  symptoms  are  those  of  a  peritonitis  beginning  on  the  right 
side,  and  a  positive  diagnosis  of  the  true  condition  is  often  im- 
possible. 

Differential  Diagnosis. — Intestinal  Obstruction:  The  great- 
est confusion  may  arise  from  the  resemblance  of  acute  cholecys- 
titis to  intestinal  obstruction.  Pain,  vomiting,  constipation, 
tympany,  and  collapse  are  symptoms  common  to  both.  The  tem- 
perature is  the  discriminating  symptom.  The  occurrence  of 
pyrexia  of  more  than  one  or  two  degrees  excludes  intestinal 
obstruction  prior  to  the  advent  of  peritonitis.  The  development 
of  a  characteristic  gall-bladder  tumor  would,  of  course,  deter- 
mine the  matter. 

Appendicitis:  The  common  error  in  diagnosis  is  in  mistaking 
an  acute  cholecystitis  of  the  most  fulminant  type  for  appendicitis. 
The  pain  in  appendicitis  may  be  under  the  liver;  the  pain  in 
cholecystitis  may  be  in  the  right  iliac  region.  The  tenderness 
in  cholecystitis  may  be  elicited  at  McBurney's  point.  The  gen- 
eral symptoms  of  bacterial  invasion  are  common  to  both.  Peri- 
toneal phenomena  are  the  same  in  both.  And,  indeed,  the  con- 
fusion grows  more  confounding  the  more  carefully  the  symptoms 
are  analyzed.  Hotchkiss  attaches  great  differential  importance 
25 
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to  lateral  compression  of  the  lower  ribs  in  developing  pain  as  a 
symptom  of  cholecystitis.  An  intelligent  history  of  the  mode  of 
onset  is  perhaps  our  best  guide  as  to  a  diagnosis.  If  in  either 
affection  a  tumor  develops,  discrimination  should  be  made,  but 
without  it  errors  are  possible  and  excusable. 

Acute  Pancreatitis:  The  history  in  both  is  very  similar,  the 
digestive  disorders  are  common  to  both.  Jaundice  may  be  pres- 
ent or  absent  in  both.  The  sudden  violent  onset  of  pain,  though 
characteristic  of  pancreatitis,  may  be  the  initial  symptom  in 
cholecystitis.  Acute  pancreatitis  gives  pain  in  the  epigastrium 
and  to  the  left  side,  while  cholecystitis  is  a  right-side  affection. 
Tenderness  is  deep-seated  in  pancreatitis,  more  superficial  in 
cholecystitis.  The  tumor  of  pancreatitis  lies  under  the  stom- 
ach, is  diffuse  and  ill-defined,  often  not  palpable.  If  a  tumor  is 
present  in  cholecj^stitis,  it  occupies  the  region  of  the  gall-bladder 
and  is  characteristic. 

Perforated  Gastric  Ulcer:  Perforation  of  a  latent,  unsuspected 
gastric  or  duodenal  ulcer  may  appear  in  the  guise  of  a  perfo- 
rative or  gangrenous  cholecystitis.  The  localizing  symptoms 
would  be  our  only  guide  as  to  the  seat  of  the  trouble. 

Prognosis. — One  need  only  consider  the  pathology  to  recognize 
the  gravity  of  acute  phlegmonous  or  accidental  cholecystitis. 
Under  the  paralysis  of  distention  the  cystic  duct  may  relax  and 
the  contents  of  the  distended  bladder  escape  by  natural  channels. 
Should  this  not  occur,  the  only  other  hope  for  spontaneous  relief 
is  adhesion  and  perforation  into  the  intestine  or  through  the  ab- 
dominal parietes.  The  adhesions  which  quickly  form  in  these 
cases  offer  a  modicum  of  hope  for  localization  and  abscess-for- 
mation ;  but  a  more  frequent  and  unfortunate  termination  is  by 
way  of  septic  peritonitis.  The  only  case  that  the  writer  has 
observed  developed  a  parotid  abscess  at  the  end  of  one  week,  and 
died  a  few  days  later  of  septic  meningitis. 

SuRGic.vL  Indications. — Cholecystectomy  is  the  indicated  pro- 
cedure. If  gangrene,  localized  to  the  gall-bladder  is  present,  it  is 
certainly  the  only  operation. 

But  a  more  conservative  course  may  be  pursued  in  the  less  viru- 
lent cases  with  patent  cystic  duct.  Cholccystostoniy  with  drainage, 
promptly  done,  with  due  precautions  against  peritoneal  infection, 
offers  a  favorable  operative  prognosis. 
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PRIMARY  CARCINOMA  OF  THE  GALI^BLADDER  AND 

BILE-DUCTS. 

Definition. — An  atypical  neoplasm  originating  in  the  epithelial 
cells  of  the  gall-bladder  or  extra-hepatic  bile-ducts. 

Frequency. — In  1889  Ely  was  able  to  collect  only  7  cases  of 
indisputable  primary  carcinomata  of  the  bile-ducts.  Since  that 
date  contributions  have  been  more  numerous,  necropsies  have 
been  made  with  greater  precision,  and  it  is  now  stated  upon 
authority  of  statistics  that  primary  carcinoma  of  the  gall-bladder 
is  found  in  5  per  cent,  of  all  cases  of  carcinoma.  Musser  regards 
it  not  so  rare  a  disease  as  we  are  led  to  believe.  In  129  cases 
of  new  growths  in  internal  organs  tabulated  by  Norman  Moore, 
10  were  cases  of  primary  carcinoma  of  the  gall-bladder  and  large 
bile-ducts.  In  405  operations  on  gall-bladder  and  biliary  pass- 
ages by  Mayo,  20  were  for  malignant  disease. 

Etiology.- — Age:  It  occurs  usually  between  the  ages  of  fifty 
and  sixty  years. 

Sex:  Primary  cancer  of  the  gall-bladder  is  more  frequent  in 
women,  while,  be  it  remembered,  primary  cancer  of  the  liver  is 
more  frequent  in  men.  Courvoisier  and  Ames  place  the  relative 
frequency  of  cancer  of  the  gall-bladder  in  the  sexes  as  4  females 
to  I  male;  Musser  places  it  as  3  to  l.  This  disparity  in  sex  is 
not  so  marked  in  primary  growths  of  the  large  bile-ducts. 

Gall-stones  are  often  found  in  association  with  primary  malig- 
nant disease  of  the  extra-hepatic  bile-channels.  Courvoisier 
found  calculi  in  91  per  cent.,  Musser  in  92  per  cent.,  and  Ames 
rises  to  95.4  per  cent.  Pathologists  are  naturally  seeking  an  ex- 
planation of  this  remarkable  association.  Three  views  are  pos- 
sible :  first,  that  calculi,  acting  persistently  as  local  irritants,  de- 
termine cancerous  development;  second,  that  the  presence  of  the 
cancer  begets  such  conditions  as  will  favor  the  formation  of  gall- 
stones by  biliary  stasis ;  third,  that  the  association  is  merely  acci- 
dental. Brenner  says  that  the  occurrence  of  carcinoma  in  many 
cases  without  cholelithiasis  divests  that  cause  of  its  significance, 
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and  he  regards  the  association  as  a  coincidence,  a  view  that  we 
think  cannot  be  sustained.  Gall-stones  may  have  formed  and 
escaped  bj'  the  natural  channels,  or  may  have  undergone  disin- 
tegration ;  and  in  many  cases  the  calculus  is  overlooked.  In 
Warthin's  case  two  calculi  were  found  encysted  in  the  tissues 
outside  of  the  gall-bladder.  Concerning  the  second  theory  that 
gall-stones  are  formed  by  the  bile-stasis  and  changed  conditions 
due  to  the  new  growth,  clinical  evidence  altogether  favors  the 
conclusion  that  cholelithiasis  exists  prior  to  the  development  of 
the  neoplasm.  Furthermore,  gall-stones  are  found  in  95  per  cent, 
of  cases  of  primary  cancer  of  the  gall-bladder,  while  in  36  cases 
of  secondary  carcinoma  of  the  liver  and  gall-bladder  Beadles 
found  calculi  in  not  a  single  instance.  The  theory  of  irritation 
has,  therefore,  received  general  acceptance,  and  primary  carci- 
noma of  the  bile-channels  is  commonly  regarded  as  a  sequel  of 
gall-stones. 

It  appears  to  the  writer  that  Roger  Williams  expresses  the 
most  tenable  theory  on  this  subject.  He  holds  that  the  outbreak 
of  cancer  is  invariably  preceded  by  non-cancerous  hyperplastic 
changes  in  the  epithelia  of  the  affected  part.  Such  lesions  are 
seldom  limited  to  the  precise  starting  point  of  the  cancerous  dis- 
ease. This  implies  that  the  abnormal  cellular  activity,  which  at 
a  given  point  culminates  in  cancer,  affects  also  in  a  lesser  degree 
the  adjacent  epithelia,  so  that  there  is  a  regional  as  well  as  a 
local  predisposition.  There  can  be  no  doubt  that  the  morbid 
changes  in  the  mucosa  of  the  gall-bladder  and  biliary  passages 
are  the  inevitable  antecedents  of  calculus-formation.  This  view 
of  the  origin  of  the  associate  lesions,  gall-stones  and  cancer,  ap- 
pears to  be  more  in  accord  with  the  known  facts  than  that  which 
ascribes  the  origin  of  cancer  to  the  irritation  caused  by  the  pres- 
ence of  the  calculus.  This  would  reduce  the  proximate  causa- 
tion of  both  gall-stone  and  cancer  of  the  bile-channels  to  inflam- 
mation, the  prime  cause  of  which  in  turn  may  well  be  considered 
microorganismal.  Though  the  etiological  relation  is  somewhat 
obscure  and  difficult  to  define,  yet  clinical  observation  makes  this 
salient  fact  conspicuous,  that  malignant  degeneration  is  prone  to 
develop  in  association  with  gall-stone,  and  but  few  instances  are 
recorded  of  malignancy  developing  after  the  removal  of  the  cal- 
culi.    We  are,  therefore,  fully  warranted  in  placing  carcinoma  of 
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the  bile-channels  among  the  dangers  and  complications  of  chole- 
lithiasis. 

Pathology. — Microscopically,  carcinoma  of  the  biliary  channels 
usually  appears  as  a  cylindrical-celled,  medullary,  or  scirrhous 
epithelioma.  Of  these  the  columnar-celled  adenocarcinoma  is 
by  far  the  most  frequent.  The  origin  of  all  forms  is  directly 
from  the  epithelium  of  the  mucosa.  Any  part  of  the  biliary  tract 
may  be  the  primary  seat  of  the  growth.  Brenner  says  that  car- 
cinomata  of  the  common  duct  show  no  predilection  for  any  par- 
ticular place.  Courvoisier  thinks  that  the  neoplasm  occurs  most 
frequently  in  the  fundus  of  the  gall-bladder.  Neoplasms  of  the 
common  duct  are  small  in  size,  rarely  larger  than  a  hen's  egg, 
while  those  of  the  gall-bladder  may  attain  to  much  larger  dimen- 
sions. The  scirrhous  cancer  is  more  limited  in  extent,  and  may 
appear  as  an  annular,  fibrous  constriction  about  the  duct,  or,  if 
of  the  gall-bladder,  as  an  infiltrated,  contracted  mass.  The  col- 
umnar-celled variety  yields  a  larger  tumor  with  cyst-like  spaces 
which  may  contain  colloid  material. 

The  tumor  may  be  a  smooth,  flat  mass,  or  nodular  to  the  feel. 
The  neoplasm  extends  as  a  polypoid  in-growth,  or  as  an  infiltra- 
tion along  the  ducts,  leading  to  partial  or  complete  occlusion  of 
the  lumina  of  the  ducts.  By  continuity  it  may  travel  upward 
along  the  ramifications  of  the  ducts  to  the  liver.  Secondary 
growths  of  the  liver  are  rare.  Lymphogenous  metastases  to  the 
peritoneum,  omentum,  mesenteric  and  retroperitoneal  glands  are 
more  in  the  ordinary.  By  contiguity  the  colon,  duodenum, 
stomach,  and  pancreas  may  become  involved.  Warthin  observed 
metastasis  to  the  adrenals  through  the  lymph-spaces  of  new  in- 
flammatory tissue. 

In  all  reported  cases  involving  the  ducts  there  is  stenosis,  sta- 
sis of  bile,  and  dilatation  of  biliary  passages  above  the  seat  of 
obstruction.  This  results  in  enlargement  of  the  liver,  not  infre- 
quently in  dilatation  of  the  pancreatic  duct,  obstruction  of  the 
portal  circulation,  enlargement  of  the  spleen,  and  ascites.  Ul- 
ceration is  a  common  complication ;  indeed,  some  authors  main- 
tain that  it  rarely  takes  place  except  in  malignant  conditions. 

Neoplasms  situated  in  the  gall-bladder  form  palpable  tumors ; 
those  primarily  of  the  common  duct  rarely  attain  to  sufScient 
size  to  be  felt,  and  oftentimes  previous  inflammation  has  led  to 
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contraction  of  the  gall-bladder,  preventing  its  distention.  The 
tumor-mass  is  composed  of  several  elements :  the  adherent  omen- 
tum and  intestines,  the  neoplasm  itself,  the  fluid  contents  of  the 
gall-bladder,  and  usually  the  contained  calculi. 

Symptoms. — Pain:  Pain  is  a  variable  symptom.  J^Iusser 
found  it  present  in  62  per  cent,  of  his  cases.  In  some  instances 
of  common-duct  obstruction  it  may  be  entirely  absent.  It  may 
be  expressed  as  sharp  and  lancinating,  or  as  a  dull  ache  or  heavi- 
ness. Peritoneal  inflammations  and  adhesions  are  important  fac- 
tors in  its  production.  Movements  of  the  body  or  muscular 
exertions  excite  pain.  It  is  usually  located  in  the  right  hypo- 
chondrium  and  radiates  to  the  back.  It  is  not  distinctly  paroxys- 
mal or  so  severe  as  the  pain  of  gall-stone. 

Jaundice:  In  cancers  primarily  invading  the  gall-bladder  or 
cystic  duct  jaundice  is  not  necessarily  an  early  sj^mptom,  but 
with  extension  to  the  hepatic  or  common  ducts,  or  in  primary 
growths  of  these  channels,  jaundice  becomes  marked;  and  when 
once  it  appears  it  is  persistent,  and  progressively  deepens.  Pain- 
less jaundice,  persisting,  is  especially  significant  of  malignant  ob- 
struction. ,  ] 

Emaciation :  This  is  an  early  symptom  and  may  appear  before 
there  is  pronounced  jaundice;  it  may  be  attributed  to  the  asso- 
ciate digestive  disorder. 

Digestive  Disturbances:  In  the  cases  analyzed  by  Musser,  he 
finds  vomiting,  constipation,  and  diarrhea  common  digestive  dis- 
orders. 

Physical  Signs. —  Tumor:  A  palpable  tumor  can  usually  be 
made  out  in  all  cases  of  carcinoma  of  the  gall-bladder.  It  gen- 
erally occupies  the  right  hypochondrium,  but  may  be  felt  in  the 
umbilical  or  iliac  regions.  It  varies  from  a  flattened  induration 
difficult  to  outline  to  a  distinct  mass  as  large  as  a  grape-fruit.  It 
is  usually  hard,  irregular  to  the  feel,  tender  upon  pressure,  and 
yields  fremitus  under  palpation  and  auscultation.  Areas  of  soft- 
ening may  be  detected,  due  to  cystic  changes.  It  responds  to 
the  movements  of  respiration,  but  ordinarily  is  not  freely  mova- 
ble by  palpation. 

In  growths  invading  the  common  duct,  with  stasis  of  bile  and 
distention  of  the  gall-bladder,  the  tumor  is  somewhat  elongated 
or  pear-shaped,  smooth  upon  its  surface,  tense  or  elastic  to  the 
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feel,  may  even  be  fluctuant.  In  cancer  of  the  ducts  without  dis- 
tention of  the  gall-bladder  it  is  difficult  to  detect  a  tumor. 

Enlargement  of  the  Liver:  Hepatic  enlargement  is  due  to  bile- 
stasis  rather  than  to  secondary  growths,  and  hence  is  more  con- 
stant in  common-duct  obstruction. 

Ascites :  While  metastasis  does  occur,  as  we  have  shown  in  the 
pathology,  Musser  finds  that  it  is  not  widespread,  yet  ascites  is  a 
common  phenomenon  in  carcinoma  of  the  bile-passages.  It  may 
be  due  to  portal  stagnation,  or  to  peritoneal  irritation  from  the 
primary  growth  or  secondary  deposits. 

Enlargement  of  the  Spleen:  This  is  usually  found  in  all  carci- 
nomata  near  the  porta.     It  is  mechanical  in  its  pathogeny. 

Metastases:  Metastatic  enlargement  of  other  viscera  and  of 
mesenteric  glands  may  be  detected. 

Summary  of  Symptoms. — A  general  picture  of  carcinoma  of  the 
biliary  passages  may  be  thus  depicted :  There  is  anorexia,  nau- 
sea, with  attacks  of  vomiting,  pain  more  or  less  acute  in  the 
region  of  the  gall-bladder  or  deep  in  the  epigastrium,  more  or 
less  constant,  with  remissions  and  exacerbations,  sometimes  en- 
tirely absent  at  first;  constipation,  flatulency,  and  an  occasional 
diarrhea;  jaundice,  at  first  slight,  progressively  deepening; 
marked  emaciation  and  cachexia ;  in  the  majority  of  instances 
the  development  of  a  tumor,  ascites,  edema  of  the  lower  extremi- 
ties ;  colorless,  frequent,  and  involuntary  stools ;  hemorrhages 
from  the  mucous  membranes,  petechise,  stupor  deepening  into 
coma,  and  death. 

Differential  Diagnosis. — Carcinoma  of  the  Pylorus  and  Duo- 
denum: The  gastric  features  are  conspicuous;  vomiting  occurs 
with  regularity  some  hours  after  eating;  the  vomitus  may  con- 
tain blood ;  there  is  consecutive  dilatation  of  the  stomach ;  jaun- 
dice is  late  except  in  cancer  of  the  papilla  duodenalis ;  enlarge- 
ment of  the  liver  is  a  late  complication  due  to  metastasis ;  the 
tumor  is  often  to  the  left  of  the  median  line,  more  freely  mov- 
able, less  regular  in  outline,  is  never  elastic  or  fluctuant,  and 
yields  an  impaired  tympanitic  note  upon  percussion. 

Carcinoma  of  the  Pancreas:  Emaciation,  cachexia,  and  fatty 
diarrhea  may  be  present  without  jaundice;  the  tumor  is  gener- 
ally mid-costal  in  seat,  fixed,  and  when  of  moderate  size  is  reso- 
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nant  upon  percussion.     \\'ith  jaundice  and  enlargement  of  the 
liver,  differentiation  becomes  very  difficult. 

Tumors  of  the  Omentum  and  Colon:  These  are  freely  mova- 
ble, irregular  in  outline,  are  not  influenced  by  respiration,  are 
not  connected  with  the  liver  except  by  adhesions,  yield  a  differ- 
ent note  upon  percussion,  and  have  early  and  general  metastasis. 
Jaundice  does  not  appear  until  after  hepatic  secondaries  occur. 

Cancer  of  the  Liver:  Primary  carcinoma  of  the  liver  is  a  very 
rare  disease ;  secondary  growths  are  usually  multiple,  cause  gen- 
eral enlargement  of  the  liver  with  distinct  nodules;  jaundice  usu- 
ally appears  after  the  development  of  a  tumor;  and  the  parent 
growth  may  be  detected. 

Gall-Stone:  The  onset  is  sudden,  pain  severe  and  paroxysmal 
in  character,  often  accompanied  by  chill  and  pyrexia ;  jaundice 
develops  in  two  or  three  days,  usually  fades  to  recur  with  return 
of  paroxysms ;  the  tumor  is  elastic,  smooth,  globular  or  pyri- 
form,  freely  movable,  may  fluctuate,  frequently  exists  without 
jaundice,  and  may  suddenly  disappear. 

Prognosis. — The  course  of  the  disease  is  very  rapid ;  patients  fre- 
quently die  within  a  few  months,  rarely  live  longer  than  a  year. 
Musser  places  the  average  duration  at  6^  months. 

Surgical  Indications. — If  the  disease  is  confined  to  the  gall- 
bladder, and  if  there  is  no  glandular  enlargement  or  infiltration 
of  the  hepaticoduodenal  ligament,  cholecystectomy  has  been  done, 
giving  relief  from  symptoms  and  arrest  of  its  progress  for  many 
months   (?). 

In  cases  of  bile-stasis  with  distention  of  the  gall-bladder, 
chokcystostomy  will  relieve  the  jaundice  and  its  distressing  phe- 
nomena. 
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CONGENITAL   OBLITERATION    OF    THE    BILE-DUCTS. 

There  are  some  60  cases  of  congenital  obliteration  of  the  bile- 
ducts  recorded.  The  subject  has  received  special  study  from 
Rolleston  and  Hayne,  and  from  Thomson.  The  interest  that  it 
presents  is  largely  physiological,  in  that  it  is  shown  that  patients 
may  live  many  months  with  complete  occlusion  of  the  bile-pass- 
ages. In  one  notable  case,  operated  upon  by  Mr.  Treves,  the 
patient  was  nineteen  years  old  and  had  been  jaundiced  for  six- 
teen years ;  it  is  doubtful  if  this  case  can  be  classed  as  congenital, 
since  jaundice  did  not  develop  until  the  third  year.  Ford  has 
collected  24  cases  of  cirrhosis  of  the  liver  which  he  believes  were 
due  to  destruction  of  the  common  duct.  Rolleston  believes  that 
a  multilobular  cirrhosis  is  a  constant  accompaniment  of  a  con- 
genital absence  of  the  common  duct.  In  seeking  an  explanation 
for  this  condition,  says  Rolleston,  if  we  could  determine  that  the 
changes  in  the  bile-ducts  antedated  the  cirrhosis  of  the  liver,  the 
relation  of  the  two  would  be  clearly  understood.  He  offers  the 
following  hypothesis  of  the  pathogeny :  poisons  pass  by  the  blood 
from  the  placenta  to  the  fetus  through  the  umbilical  vein ;  this 
toxic  blood  induces  portal  cirrhosis ;  the  rest  of  the  blood  from 
the  general  circulation  reaches  the  liver  by  the  hepatic  artery; 
the  excretion  of  its  toxic  elements  causes  intrahepatic  cholan- 
geitis,  so  that  in  this  way  we  have  a  mixed  cirrhosis,  and  the 
inflammation  extending  to  the  larger  ducts  gives  rise  to  a  process 
analogous  to  obliterative  appendicitis. 

The  main  clinical  features  are  as  follows :  the  child  is  either 
jaundiced  at  birth  or  soon  becomes  so.  The  stools  are  colorless 
and  the  urine  is  bile-stained.  The  jaundice  deepens,  hemor- 
rhages from  the  mucous  membranes  and  the  umbilicus  may  oc- 
cur, liver  and  spleen  progressively  enlarge,  and  the  child  usually 
dies  in  two  or  three  weeks,  but  may  live  for  several  months, 
finally  dying  of  cholemia  or  some  intercurrent  trouble. 
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PANCREATITIS. 

Definition. — A  primary  interstitial  inflammation,  with  or  with- 
out parenchymatous  changes. 

Frequency. — In  1889,  Fitz  was  able  to  collect  54  cases  of  acute 
pancreatitis.  In  1898,  Korte  added  90  to  this  list.  Since  the 
latter  date  numerous  cases  have  been  reported,  not  because  of 
increased  frequency,  but  because  of  increased  familiarity  with 
the  symptomatology.  Thayer  has  seen  7  cases  within  six  years. 
That  it  is  a  far  more  frequent  condition  than  was  supposed  is 
now  generally  admitted.  There  were  7  cases  reported  in  one 
year,  1897,  to  the  London  Medical  Society. 

Etiology. — Age:  While  somewhat  more  common  between  the 
ages  of  25  and  50  years,  it  occurs  at  all  periods  of  life.  Mc- 
Phedran  reports  a  case  in  an  infant  nine  months  old.  Several 
instances  of  its  occurrence  in  advanced  age  are  noted. 

Sex:  In  91  cases  analyzed  as  to  sex  there  were  59  males  to  32 
females. 

In  1889,  Fitz  named,  defined,  and  classified  acute  primary  in- 
terstitial pancreatitis,  a  disease  the  effects  of  which  have  been 
recognized  since  1641 ;  the  true  etiology  is  only  now  in  process 
of  unraveling. 

Neither  the  character  of  food  nor  the  manner  of  eating,  alco- 
holism, syphilis,  or  occupation  can  be  regarded  as  predisposing 
causes.  The  frequency  with  which  pancreatitis  occurs  in  obese 
patients,  a  large  proportion  of  whom  become  rapidly  fat,  has  led 
to  the  probably  erroneous  suggestion  of  a  causal  relationship. 
Rokitansky  refers  to  a  relation  between  parotiditis  and  pancrea- 
titis. Inflammation  may  develop  in  the  pancreas  during  the 
course  of  fevers,  of  typhoid  especially.  Infection  of  the  pancreas 
from  contiguous  suppurative  processes  is  not  unusual.  Its  close 
relation  to  the  stomach,  duodenum,  and  bile-channels  implicates 
it  in  perforative  ulcerations  of  these  organs.  Fitz  views  it  as  a 
grave  complication  of  the  simple  affection,  gastroduodenitis. 

The  history  of  a  few  cases  records  an  injury  as  a  primary  or 
initiating  cause.     While  hemorrhage,  abscess,  or  gangrene  may 
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follow  laceration  of  the  structure  of  the  pancreas,  the  vast  major- 
ity of  cases  of  pancreatitis  develop  without  incident  of  injury. 

Gall-stones  are  active  factors  in  the  production  of  pancreatitis. 
The  association  of  the  two  conditions  is  remarked  by  many  writ- 
ers, especially  emphasized,  however,  by  Barling,  Robson,  and 
Lund.  The  observations  of  Opie  upon  the  effects  of  cholelithia- 
sis have  clarified  the  rather  vague  theories.  Biliary  calculi  im- 
pacted in  the  common  duct,  producing  ulceration  and  perfora- 
tion, may  excite  pancreatitis.  As  an  accompaniment  of  calculus 
of  the  common  duct  we  find  microorganisms  and  inflammation. 
It  is  not  difficult  to  conceive  that  the  infective  process  will  in- 
vade the  duct  of  Wirsung,  and  so  introduced,  the  bacteria  may 
initiate  a  pancreatitis.  If  the  calculus  is  lodged  near  the  orifice 
of  the  common  duct,  or  if  the  concrement  be  very  large,  it  may 
obstruct  the  pancreatic  duct.  Senn,  in  1886,  illustrated  by  ex- 
perimentation the  possibility  of  ligation  of  the  pancreatic  duct  near 
the  common  duct  as  a  surgical  procedure.  In  all  his  experiments  in 
which  infection  did  not  occur,  parench\'matous  degeneration  and 
sclerosis  of  the  gland  followed.  The  atrophy  could  not  be  attrib- 
uted to  deficiency  in  the  blood-supply,  as  it  occurred  regularly 
where  this  was  not  impaired.  No  allusion  is  made  by  Senn  to 
the  development  of  fat-necrosis,  and  he  believes  that  pancreatic 
fluid  is  comparatively  innoxious  to  the  peritoneum.  Opie  in  his 
work  obtained  somewhat  different  results ;  he  found  that  ligation 
of  both  pancreatic  ducts  caused  widespread  fat-necrosis.  His 
experiments  show  that  when  the  pancreatic  juice  is  obstructed  in 
its  outflow  and  dammed  back  upon  the  gland,  it  penetrates  sur- 
rounding tissues  and  produces  alterations,  which  serve  as  an 
indication  of  its  presence  as  verily  as  jaundice  indicates  biliary 
obstruction.  Katz  and  Winkler,  in  experiments  upon  51  dogs, 
after  ligating  the  pancreatic  duct  found  extensive  fat-necrosis ; 
hemorrhage  usually  appeared  in  the  necrotic  areas,  and  there  was 
leucocytosis  and  atrophy  of  the  spleen.  So  far  the  resulting  pan- 
creatitis and  fat-necrosis  were  attributed  to  the  retained  pan- 
creatic secretion  with  due  allowance  for  the  element  of  infection. 
.Recently  at  an  autopsy,  following  an  unsuccessful  operation 
for  hemorrhagic  pancreatitis,  a  minute  calculus  was  found  in  the 
ampulla  of  Vater  obstructing  the  duodenal  orifice  of  the  duct. 
The  pancreatic  duct  was  stained  with  bile,  and  the  parenchyma 
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of  the  organ  showed  the  presence  of  bile,  though  the  hemorrhage 
somewhat  concealed  this  appearance.  Halsted  thought  that  the 
bile  had  entered  the  pancreatic  duct  by  retrojection  from  the 
common  duct.  Stimulated  by  this  case,  Opie  performed  7  ex- 
periments with  a  view  to  demonstrating  the  effect  of  bile  upon 
the  pancreas.  His  conclusions  are  that  necrosis  of  the  paren- 
chymatous cells  and  hemorrhage  represent  the  primary  action  of 
the  bile,  and  inflammatory  reaction  rapidly  follows ;  and  further, 
the  frequent  association  of  cholelithiasis  with  hemorrhage  and 
gangrenous  pancreatitis  is  the  result  of  the  impaction  of  gall- 
stones at  the  duodenal  orifice  of  the  common  duct,  and  of  the 
penetration  of  bile  into  the  pancreas.  In  only  one  experiment 
was  the  presence  of  bacteria  demonstrated,  although  the  experi- 
mental lesions  were  identical  with  those  described  as  hemor- 
rhagic and  gangrenous  pancreatitis  in  human  beings.  The  value 
of  the  above  observation  cannot  be  overestimated.  The  proof  is 
conclusive  that  sterile  bile  will  cause  pancreatitis.  The  condi- 
tions under  which  bile  reaches  the  pancreas  by  retrojection  are 
perhaps  not  limited  to  the  complication  of  cholelithiasis — there 
are  other  causes  of  obstruction.  Yet  pancreatitis  develops  in 
the  absence  of  all  known  causes,  and  post  mortem  search  fails 
to  demonstrate  that  it  is  consecutive  to  any  other  condition. 
The  etiology  of  such  cases  rests  in  obscurity. 

Mr.  Robson  asserts  that  the  immediate  cause  of  the  various 
forms  of  pancreatitis  is  bacterial  infection.  Clinical  observation 
and  experimental  work  in  a  great  measure  sustain  this  position. 
The  character  of  the  process,  which  has  been  likened  to  diph- 
theria or  to  cancrum  oris,  is  characteristic  of  a  virulent  infec- 
tion. This  infection  may  be  hematogenous,  or  by  extension  from 
neighboring  organs;  but  the  most  usual  channel  is  by  the  route 
of  the  pancreatic  duct.  The  microorganismal  theory  is  further 
acceptable  because  it  explains  many  of  the  clinical  phenomena. 
Proof  is  not  wanting  of  the  potency  of  microorganisms  to  pro- 
duce hemorrhagic  and  necrotic  changes  in  the  pancreas.  The 
experiments  of  Flexner,  Hlava,  and  others  are  affirmative ;  yet 
we  know,  also,  that  the  same  phenomena  follow  the  introduction 
of  irritants  into  the  pancreatic  duct  or  substance  of  the  organ. 
The  finding  of  microorganisms  in  the  pancreas,  in  the  fluid  about 
it,  and  in  areas  of  fat-necrosis  can  scarcely  be  construed  as  estab- 
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lishing  their  causal  relation.  The  organ  in  its  relation  to  the 
colon  and  duodenum,  if  inflamed,  would  invite  the  penetration 
of  bacteria,  and  it  is  surprising  that  they  are  ever  absent ;  yet  in 
numerous  instances  the  most  careful  bacteriologic  search  has 
failed  to  demonstrate  the  presence  of  microorganisms  after  a 
fatal,  destructive  pancreatitis.  In  Halsted's  case,  previously  re- 
ferred to,  the  bacterial  examination  made  by  Bassett  was  prac- 
tically negative.  These  notable  exceptions  justify  us  in  accept- 
ing with  some  reservation  the  sweeping  statement  that  pancrea- 
titis is  always  an  infectious  process.  Reasoning  by  analogy  it  is 
probably  true,  yet  unproved. 

Pathology. — On  the  threshold  of  the  study  of  pancreatitis  we 
are  confronted  with  certain  features  that  characterize  the  dis- 
ease in  its  varied  expressions.  They  are  inflammation,  hemor- 
rhage, fat-necrosis,  suppuration,  and  gangrene.  Fitz  asserted 
that  interstitial  inflammation  was  the  essential  feature  of  pan- 
creatitis. Some  effort  is  made  to  show  that  this  inflammation  is 
not  primary,  but  reactionary  in  character.  That  there  are  in- 
stances of  apoplexy  or  hemorrhage  from  the  pancreas,  not  pre- 
ceded by  inflammatory  changes,  cannot  be  gainsaid.  But  that 
the  ordinary  hemorrhages  which  occur  as  a  part  of  the  phenom- 
ena of  pancreatitis  are  attributable  to  an  inflammation  we  think 
is  clearlj-  proved  by  the  invariable  finding  of  round-celled  infiltra- 
tion, an  aggregation  of  leucocytes,  and  an  increase  of  the  inter- 
stitial connective  tissue.  Recurring  to  the  experiments  of  Opie, 
we  note  this  conclusion :  "  Necrosis  of  the  parenchymatous  cells 
and  hemorrhage  represent  the  primary  action  of  the  bile ;  an  in- 
flammatory reaction  rapidly  follows."  There  does  not  appear  in 
the  report  of  his  experiments  the  evidence  to  sustain  this  conclu- 
sion, nor  can  I  believe  that  he  so  holds,  for  he  characterizes  the 
hemorrhage  as  "  hemorrhagic  inflammation."  It  is  notable  that 
this  term  is  used  to  describe  the  findings  in  the  two  animals  that 
died  within  twenty-four  hours ;  and  the  microscopical  examina- 
tion showed  that  the  interlobular  tissue  was  in  many  places  much 
distended,  containing  red  blood-corpuscles,  polynuclear  leuco- 
cytes, and  fibrin.  In  those  animals  killed  from  the  fifth  to  the 
seventh  day  fibrin  was  abundant  in  the  necrotic  interlobular  tis- 
sue, and  where  destruction  was  not  wide-spread  there  was  active 
proliferation  of  interstitial  tissue,  replacing  and  destroying  the 
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Pancreatitis  with  Fat-Necrosis. 

A.  Areas  of  fat-necrosis  upon  the  surface  of  the  pancreas. 

B.  Areas  of  fat-necrosis  within  the  parenchyma  of  the  gland. 

C.  Ductus  communis  choledochus. 

D.  Ductus  pancreaticus. 

E.  Papilla  of  Vater,  opening  of  the  dvicts  into  the  duodenum  by  a  common  aperture  after 

junction  just  above. 
This  section  makes  very  evident  the  ease  with  which  the  bile  may  and  does  enter  the 
pancreatic  duct  when  a  stone  becomes  lodged  in  the  papilla,  below  the  junction 
of  the  common  bile-duct  and  duct  of  Wirsung.      Retrojection  of  bile  into  the  duct 
of  the  pancreas  is  an  important  factor  in  the  production  of  pancreatitis. 
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parenchyma ;  polynuclear  leucocytes  were  abundant,  and  the 
acini  were  separated  by  newly-formed  interstitial  tissue.  Mr. 
Leith,  in  his  pathological  report  of  a  specimen  presented  by  Rus- 
sell, makes  this  assertion :  that  the  necrosis  precedes  the  inflam- 
matory reaction  is  clearly  shown  in  some  of  the  sections.  I  pre- 
sume that  this  statement  applies  to  the  section  and  not  to  the 
entire  pancreas.  An  inflammation  confined  to  a  portion  of  the 
pancreas  may  exert  such  pathologic  influence  as  to  cause  necrosis 
of  the  organ  remote  from  the  area  of  inflammation,  in  which  case 
sections  of  such  necrotic  spots  would  show  absence  of  any  inflam- 
matory process.  Flexner  produced  an  inflammation  of  the  pan- 
creas associated  with  hemorrhage  within  forty-eight  hours  by 
injecting  the  bacillus  pyocyaneus  and  the  bacillus  diphtheriae  into 
the  pancreatic  duct  in  animals.  Inflammation  is  the  legitimate 
consequence  of  infection ;  the  accident  of  hemorrhage  is  probably 
explained  by  the  intensity  of  the  reaction  and  the  peculiar  tex- 
ture of  the  pancreas.  A  hemorrhagic  pancreas  may  be  otherwise 
apparently  normal  until  submitted  to  microscopical  examination. 
Fitz  attempted  to  show  the  relation  that  existed  between  pancrea- 
titis and  hemorrhage,  but  the  meagerness  of  exact  microscopical 
information  precluded  definite  conclusions ;  nor  does  the  author 
hold  that  the  question  is  entirely  disposed  of. 

The  conclusion  that  one  would  reach  is  that  bacterial  infection 
is  the  essential  and  initiating  factor,  though  not  always  demon- 
strable, and  that  inflammation  follows.  Hemorrhage  may  be  one 
of  its  phenomena,  and  is  generally  so  in  the  acute  cases ;  in 
others,  fatty  degeneration  and  infiltration,  with  localized  or  multi- 
ple suppurations;  or,  there  may  be  gangrene  and  sequestration  of 
the  entire  gland,  which  destructive  inflammation  may  or  may  not 
be  accompanied  by  hemorrhage.  In  more  chronic  cases,  espe- 
cially in  those  accompanied  by  gall-stone,  the  inflammatory  reac- 
tion is  mild,  the  process  is  hyperplastic  in  nature,  and  the  result 
is  hypertrophy  or  induration  of  a  part  of  the  organ.  We  rest 
the  question  of  the  pathogenesis  here. 

Fitz  gives  us  a  pathological  classification  of  pancreatitis  which, 
perhaps,  does  not  admit  of  clinical  adaptation,  yet  denominates 
the  most  apparent  pathology.  Hemorrhagic,  suppurative,  and  gan- 
grenous are  the  varieties  described  by  him;  to  these  I  would  add 
indurative  pancreatitis. 
26 
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Hemorrhagic  Pancreatitis:  The  presence  of  hemorrhage  is  usu- 
ally suggested  by  some  free,  blood-stained  peritoneal  fluid ;  but 
in  other  cases  nothing  abnormal  is  found  until  the  gland  itself 
is  reached.  It  may  be  dense,  of  normal  size,  and  of  firm  consis- 
tency ;  or  it  may  be  much  enlarged,  soft  and  succulent.  It  usu- 
ally appears  discolored,  of  a  dark  reddish-brown  or  violet  color ; 
the  discoloration  may  be  localized,  or  general  throughout,  or  in 
widely  disseminated  areas.  Occasionally  there  is  nothing  un- 
usual to  be  seen  until  section  of  the  gland  is  made ;  we  then  find, 
usually  in  the  interlobular  spaces,  hemorrhagic  accumulations, 
which  may  show  diiTerent  ages.  The  duct  and  its  ramifications 
contain  blood  or  ichorous  fluid.  The  hemorrhagic  infiltration 
may  extend  into  the  parapancreatic  tissue,  into  the  mesentery, 
mesocolon,  or  fill  the  bursa  omentalis.  Gland-lobulation  is  often 
obscurely  marked.  Thromboses  of  splenic  and  portal  veins  are 
frequent.  The  spleen  itself  is  usuall)'  small,  though  it  may  show 
no  alteration  whatsoever.  In  the  retroperitoneal  fat  adjacent  to 
the  pancreas,  upon  the  mesentery  and  omentum,  small,  round, 
opaque  areas  of  disseminated  fat-necrosis  may  be  found.  There 
is  an  acute  cellular  or  fibrocellular  infiltration  of  the  connective 
tissue  of  the  organ,  with  more  or  less  extensive  necrosis  of  the 
lobules.  W'hen  the  process  is  limited  to  a  part  of  the  gland,  the 
boundary  line  between  the  diseased  and  uninvolved  portions  is 
marked  by  a  zone  composed  of  nuclear  fragments,  polynuclear 
leucocytes,  red  blood-corpuscles,  and  fibrin.  Bacteriologic  exam- 
ination may  be  negative,  or  may  show  the  presence  of  the  cplon- 
bacillus  and  other  unnamed  varieties. 

Suppurative  pancreatitis  may  appear  as  a  single  abscess  involv- 
ing any  part  of  the  gland ;  or  the  entire  organ  may  be  converted 
into  an  abscess  cavity.  In  other  instances  there  may  be  multiple 
foci  of  suppuration  scattered  throughout  the  organ.  In  these 
cases  the  pancreas  appears  swollen,  dotted  with  numerous  yel- 
lowish-white prominences  arranged  discretely  or  in  groups  ;  these 
granular  areas  contain  granular  corpuscles  and  detritus.  There 
may  be  evidences  of  pancreatic  hemorrhages,  though  suppurative 
pancreatitis  is  not  necessarily  preceded  or  accompanied  by  hemor- 
rhages. The  abscess-cavity  contains  a  dirty  green  fluid,  cheesy 
and  necrotic  material.  The  necrotic  fat-material  consists  of 
opaque    masses    and    granules,    highly    refracting    globules    and 
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needle-shaped  crystals.  The  walls  are  ragged,  and  frequently  the 
dilated  ducts  communicate  directly  with  the  pus-cavity.  The 
parapancreatic  fatty  tissue  forms  a  part  of  the  wall  and  usually 
participates  in  the  suppurative  process.  The  pus  may  lie  entirely 
retroperitoneally,  dissecting  between  the  folds  of  the  mesocolon 
and  downward  to  appear  as  a  lumbar  or  iliac  accumulation  ;  more 
frequently,  however,  it  communicates  with  the  lesser  peritoneal 
cavity,  and  on  exposure  the  pancreas  is  found  to  lie  in  a  puddle 
of  pus.  In  Musser's  case,  in  which  there  was  a  quart  of  pus,  the 
confines  were  the  stomach  in  front,  the  duodenum  and  transverse 
colon  below,  and  the  peritoneum  above  and  behind.  The  pus 
had  accumulated  in  the  duodenojejunal  fossa.  He  believed  it  a 
unique  case,  as  it  unquestionably  was.  In  pancreatitis  secondary 
to  perforation  of  adjacent  viscera,  there  is  a  fistulous  communi- 
cation. The  spleen  and  liver  are  usually  enlarged,  thromboses 
of  the  splenic  and  portal  veins  are  not  unusual,  causing  obstruc- 
tive ascites ;  pylephlebitis  with  multiple  abscess  of  the  liver  ap- 
pears as  a  fatal  complication.  Areas  of  fat-necrosis  in  the  pan- 
creas and  parapancreatic  tissues,  and  disseminated  throughout 
the  mesentery  and  omentum,  are  demonstrable  in  many  cases, 
though  not  an  invariable  complication.  Microorganisms  are  in- 
constantly found  ;  usually  the  bacillus  eoli  communis  is  present, 
or  a  large  bacillus  with  square,  clubbed  end. 

Gangrenous  pancreatitis  is  usually  the  result  of  or  is  frequently 
associated  with  hemorrhage.  It  appears  as  a  complication  of 
perforating  gastric  and  duodenal  ulcers,  and  of  gall-stones ;  and 
Fitz  seems  to  think  that  the  evidences  of  inflammation  along  the 
ducts  are  more  demonstrable  in  this  than  in  other  varieties. 
Utilizing  the  records  of  Fitz,  we  find  that  the  appearance  of 
affairs  in  gangrenous  pancreatitis  varies  somewhat  with  the  dura- 
tion of  the  disease.  In  the  most  acute  cases  the  gland  is  in- 
creased in  size,  is  dark  red  or  mottled  in  color ;  sometimes  it  is 
transformed  into  a  slaty-colored,  stinking  mass,  the  adjacent 
parts  infiltrated  with  a  purulent  fluid,  with  some  attempt  at  limi- 
tation by  soft  adhesions.  In  more  advanced  cases  the  pancreas 
is  dark,  dry,  and  firm.  On  section  there  are  hemorrhagic  masses 
with  yellow  spots  of  softening,  obliteration  of  lobules  with  inter- 
vening opaque,  white  patches,  like  those  in  neighboring  fat-tissue. 
In  still  more  advanced   cases  the   pancreas   may  lie   free,   as   if 
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macerated,  in  a  cavity  containing  ichorous  fluid,  which  may  com- 
municate with  stomach  or  intestines,  or  may  burrow  behind  the 
colon  to  more  dependent  portions  of  the  abdomen.  Instances  of 
sequestration  of  the  pancreas  and  of  its  discharge  by  the  bowel 
have  been  reported  by  Chiari.  Venous  thromboses  are  usually 
present,  firm,  and  of  a  grayish-white  color.  There  is  an  exten- 
sion of  the  inflammatory  process  to  the  peritoneum.  Splenic 
abscess  is  not  uncommon.  In  more  than  one-half  the  cases  of 
gangrenous  pancreatitis  there  is  such  discoloration  as  to  suggest 
hemorrhage.  The  fat-necrosis  is  disseminated  from  the  pancreas 
and  parapancreatic  tissue  to  the  peritoneum,  mesentery,  and 
omentum. 

Indurative  pancreatitis  appears  as  a  localized  overgrowth  of 
the  connective  tissue  of  the  gland,  with  destruction  of  the  paren- 
chyma. Its  inflammatory  nature  and  association  with  obstruc- 
tion from  gall-stones  have  been  demonstrated  by  Robson  and  by 
Barling.  In  Riedel's  3  cases  the  stony  hardness  of  the  tumor 
and  its  somewhat  nodular  or  irregular  surface  led  to  the  conclu- 
sion that  it  was  carcinoma ;  but  the  autopsy  showed  interstitial 
pancreatitis.  Fatty  degeneration  of  the  cells  occurs,  and  here 
and  there  may  be  seen  small  white  areas  of  necrosis. 

Complicating  Pathology. — Fat-Necrosis:  A  peculiar  and  in- 
teresting phenomenon  which  occurs  in  the  course  of  acute  pan- 
creatic disease  is  the  development  in  and  about  the  gland  and  in 
widely  disseminated  areas  throughout  the  abdomen  of  localized 
spots  of  fat-necrosis.  The  great  accumulation  of  fat  in  these 
cases  was  attributed  by  Balser  to  a  simple  overgrowth  of  fatty 
tissue.  Chiari  regarded  it  as  degenerative,  merely  a  result  of 
marasmus.  Fitz  considers  it  of  inflammatory  origin,  while 
Rolleston  attributes  it  to  a  trophic  influence  exerted  upon  the 
abdominal  sympathetic  system.  Langerhans  demonstrated  that 
these  necrotic  areas  consisted  of  the  combination  of  fatty-acids 
with  lime-salts.  The  fat-necrosis,  according  to  his  view,  is  due 
to  the  splitting  up  of  the  fat  into  fatty  acids  and  glycerin ;  the 
latter  is  absorbed,  but  the  acids,  being  insoluble,  remain  in  the 
cells  and  unite  with  the  calcium-salts,  forming  yellowish-white 
patches  of  various  size  in  the  subperitoneal  fat,  omentum,  and 
mesentery.  It  cannot  be  confirmed  that  steapsin  is  the  direct 
cause  of  the  necrosis  of  tissue,  but  it  is  rendered  probable  because 
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of  its  constant  presence  in  diseased  areas,  and  by  its  absence 
from  healthy  fat.  Senn  long  ago,  and  Flexner  later,  have  shown 
that  pure  pancreatic  juice  is  not  harmful  to  and  may  be  absorbed 
by  the  peritoneum ;  but  when  it  escapes  as  the  result  of  an  in- 
flammatory process  the  conditions  are  very  different,  and  its  dele- 
terious influence,  producing  these  areas  of  necrosis,  is  indicative 
of  pancreatic  inflammation.  What  part  microorganisms  may 
play  in  furthering  the  process  Flexner  thinks  is  doubtful.  Welch 
does  not  think  that  fat-necrosis  is  attributable  to  primary  colon- 
infection.  Langerhans's  view,  while  by  no  means  confirmed,  is 
acceptable ;  he  believes  that  the  primary  lesion  of  the  pancreas 
offers  opportunity  for  the  escape  of  the  fat-splitting  ferment  from 
the  organ  into  the  surrounding  tissue,  resulting  in  secondary  fat- 
necrosis.  Fat-necrosis  may  be  encountered  unassociated  with 
pancreatic  lesion,  but  this  is  exceptional.  It  is  impossible  to 
define  its  relation  to  the  various  pathological  varieties,  yet  we 
assert  upon  authority  that  it  is  frequently,  though  not  invariably, 
associated  with  acute  hemorrhagic  pancreatitis,  may  not  be  ob- 
served in  the  suppurative  type,  but  is  usually  present  in  gan- 
grenous. 

Symptoms. — Working  upon  the  established  basis  that  pancreati- 
tis in  all  its  forms  is  an  inflammation,  the  symptoms  do  not  con- 
form to  the  incidence  of  hemorrhage,  suppuration,  and  gangrene 
of  the  inflammatory  process.  It  therefore  appears  unwise  to 
attempt  to  adapt  the  symptomatology  to  the  phases  of  pathology. 
We  are  sufficiently  acquainted  with  this  object  to  know  that 
hemorrhagic,  suppurative,  and  gangrenous  pancreatitis  all  may 
pursue  an  acute  course ;  that  suppurative  pancreatitis,  as  IVIr.  Fitz 
has  clearly  shown,  shows  a  tendency  to  become  subacute  or 
chronic ;  and  that  indurative  pancreatitis  is  necessarily  chronic 
in  its  history,  but  may  have  an  acute  ending.  Hence  it  follows 
that  clinical  ends  are  best  subserved  by  treating  the  symptoma- 
tology of  pancreatitis  under  the  heads  of  acute  and  chronic. 

Acute  Pancreatitis:  History:  The  history  of  digestive  disor- 
ders, of  gastroduodenitis,  is-  so  frequent  in  the  anamnesis  of  acute 
pancreatitis  that  we  should  always  accord  it  due  consideration. 
Previous  attacks  of  colic  or  a  recognized  history  of  cholelithiasis, 
especially  of  transient  jaundice,  have,  in  view  of  the  latest  studies 
upon  this  subject,  assumed  the  greatest  importance  as  an  irri- 
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tating  factor  in  the  development  of  pancreatitis.  Traumatisms 
cannot  be  ignored ;  in  certain  cases  they  are  sufficient  causes.  It 
is,  also,  important  that  we  ascertain  if  there  has  been  a  decided 
tendency  to  obesity  of  rapid  progress.  One-third  of  the  cases 
give  a  history  of  alcoholic  intemperance.  In  some  few  instances 
gross  errors  in  diet  are  supposed  to  precipitate  an  attack.  Sug- 
gestive as  these  facts  in  history  are,  yet  in  the  majority  of  cases 
there  is  no  ascertainable  cause,  no  recognized  prevailing  previous 
condition.  Acute  pancreatitis  often  occurs  in  persons  appar- 
ently in  excellent  health. 

Mode  of  Onset:  The  onset  is  sudden,  violent,  and  characterized 
by  symptoms  of  individual  importance. 

Pain:  Pain  is  the  earliest  and  most  emphatic  symptom  of  acute 
pancreatitis.  It  is  severe  in  all  cases;  Halsted  describes  it  as 
frightful,  more  intolerable  than  the  pain  of  gall-stone.  Some- 
times it  is  constant,  but  generally  paroxysmal.  It  is  usually  felt 
in  the  epigastrium ;  later,  it  may  be  general  to  the  abdomen. 

Vomiting:  A'omiting  usually  attends  the  pain,  is  copious  at  first, 
of  a  bilious  character,  later  becoming  less  frequent  and,  perhaps, 
regurgitant,  but  never  stercoraceous.  The  vomitus  maj'  be 
black ;  and  it  may  show  streaks  of  blood. 

Hiccough:  This  is  probably  a  reflex  nervous  symptom,  distress- 
ing, and  of  frequent  occurrence. 

Constipation:  Constipation  is  generally  a  pronounced  condition; 
so  conspicuous  is  it  in  the  history  of  pancreatitis  that  it  leads  to 
the  common  error  of  diagnosing  intestinal  obstruction.  In  some 
cases  diarrhea  is  met  with. 

Tenderness:  \\'ith  the  acute  onset,  deep  epigastric  tenderness  de- 
velops. This  may  not  be  detected  upon  light  pressure ;  indeed, 
moderate  pressure  is  voluntarily  made  by  the  patient ;  but  firm, 
point-pressure  elicits  tenderness. 

Shock  or  Collapse:  Shock  or  collapse  appears  at  variable  times 
with  relation  to  the  onset  of  the  symptoms.  A  patient  may  be 
seized  with  pain  and  vomiting,  and  may  sink  to  the  floor  and 
rapidly  pass  into  a  condition  of  extreme  collapse,  dying  in  an 
hour  or  two.  In  other  cases  the  shock  may  not  supervene  for 
several  hours  or  days  after  the  onset  of  symptoms.  It  usually 
portends  an  early  exitus,  as  only  a  few  patients  have  reacted  from 
the   condition   of  shock.     The  explanations   given   for  this   phe- 
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nomenon  are  not  fully  convincing ;  to  ascribe  the  shock  to  hemor- 
rhage is  not  tenable,  for  even  in  the  so-called  hemorrhagic  pan- 
.creatitis  the  amount  of  the  extravasated  blood  may  be  insignifi- 
cant, and  shock  occurs  with  equal  severity  in  pancreatitis  with- 
out hemorrhage ;  it  is  attributed  to  interference  with  the  func- 
tions of  the  great  sympathetic  ganglia,  consequent  vasomotor 
paralysis  of  the  mesenteric  vessels,  and  the  draining  into  them 
of  a  large  part  of  the  blood,  together  with  cardiac  inhibition 
(Friedrich)  ;  another  factor  should  be  taken  into  consideration — 
bacterial  poisoning.  The  constancy  with  which  collapse  appears 
in  the  clinical  records  of  acute  pancreatitis,  the  number  of  sudden 
deaths  attributed  to  it,  elevate  it  to  a  position  of  the  greatest 
significance  as  a  symptom,  and  I  most  emphatically  do  not  lessen 
its  importance,  yet  it  must  be  recorded  that  cases  are  met  with 
in  which  there  is  no  shock.  Halsted's  case  of  acute  hemorrhagic 
pancreatitis  gave  no  evidence  of  shock ;  the  patient's  pulse  was 
full  and  regular,  beating  87,  and  he  was  walking  about  the  room. 

Pulse  and  Temperature:  With  the  initial  symptoms  there  is  a  fre- 
quent pulse ;  usually  it  progressively  increases  with  the  advance 
of  the  disease  to  become  fast,  feeble,  and  imperceptible  in  the 
stage  of  shock.  If  the  patient  survives  the  shock,  or  if  the  case 
pursues  a  subacute  or  chronic  course,  the  pulse  is  characteris- 
tically weak  and  irregular. 

In  the  ultra-acute  cases  the  temperature  is  subnormal.  Fever 
of  slight  elevation,  perhaps  a  chill,  may  occur  in  other  cc=e'^  be- 
fore the  advent  of  shock.     Suppurative  cases  show  a  septic  chart. 

Mania  and  Delirium:  In  the  history  of  a  few  cases  we  note  the 
occurrence  of  acute  mania,  a  symptom  which  may  be  attributed 
to  the  intense  suffering  and  auto-intoxication.  Delirium  or  ex- 
treme mental  lethargy  is  common  in  the  course  of  suppurative 
pancreatitis.  Wild  delirium  was  present  in  the  only  case  I  have 
encountered. 

Tympany:  General  abdominal  tympany  may  sometimes  occur.  It 
is  rather  a  symptom  then  of  general  peritonitis ;  but  localized  dis- 
tention of  the  epigastrium,  resonant  upon  percussion,  is  an  early 
phenomenon.  The  patient  expresses  a  sense  of  fullness  and  dis- 
tention, which  is,  perhaps,  as  significant  as  the  physical  sign. 

Ascites:  In  the  most  acute  cases  free  fluid  may  occasionally  be 
detected  in  the  abdomen ;  this  may  be  blood,  but  is  usually  sero- 
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hemorrhagic.  In  cases  less  acute,  for  instance,  in  j\Iusser's  with 
a  duration  of  three  weeks,  there  was  great  accumulation  of  fluid 
which  required  tapping;  it  reformed  in  i8  hours.  The  occur- 
rence of  portal  and  other  venous  thrombosis  explains  the  ascites 
and  edema. 

Jaundice:  Jaundice  occurs  in  a  limited  number  of  cases.  It  may 
exist  before  the  onset  of  distinct  pancreatic  symptoms.  Chole- 
mia  should  certainly  be  regarded  as  a  serious  complication  pre- 
disposing to  hemorrhage. 

Tumor:  A  tumor  can  rarely  be  detected  in  the  fulminant  cases  of 
pancreatitis.  There  is  a  resistance  but  not  a  defined  tumor. 
The  epigastric  swelling  has  been  exceptionally  noted  to  be  pul- 
satile, sometimes  causing  a  splashing  sound  in  the  stomach ;  and 
a  murmur  may  be  heard  over  it  (Trollope).  In  the  suppurative 
form,  in  which  the  disease  pursues  a  less  acute  course,  a  deep- 
lying  tumor  may  be  felt  above  the  umbilicus.  Palpation  is  made 
difficult  because  of  the  epigastric  distention  or  ascitic  fluid,  and 
great  tenderness. 

Urine:  Glycosuria  is  so  rarely  found  that  it  cannot  be  esteemed  a 
symptom  of  any  value  in  acute  pancreatitis.  A  reduction  in  the 
amount  of  the  ethereal  sulphates  in  the  urine  has  been  thought  to 
be  a  possible  sign  of  pancreatic  disease;  Edsall,  who  has  most 
thoroughly  investigated  this  matter,  says,  "  I  think  the  test  is 
at  best  likely  to  be  only  an  inconstant  aid  in  diagnosis." 

Stools:  The  condition  of  constipation  which  prevails  in  the  acute 
cases  precludes  a  satisfactory  examination  of  the  stools.  In  those 
cases  that  pursue  a  more  protracted  course,  when  diarrhea  super- 
venes, the  stools  contain  fat-droplets.  Occasionally  there  is  me- 
lena.  Gangrenous  portions  of  pancreatic  tissue  may  be  passed 
by  the  bowel  when  there  is  an  intestinal  communication  with  the 
abscess  cavity.  More  important  is  the  appearance  of  unstriped 
muscular  fibers  in  the  dejecta,  evidence  of  lack  of  pancreatic 
secretion. 

Chronic  Pancreatitis:  The  symptoms  pursue  a  chronic  course 
in  two  forms  of  pancreatitis,  suppuratiix  and  indurative.  Sup- 
purative pancreatitis  has  an  acute  onset  which  may  lead  to  an 
early  termination  in  collapse  and  death.  Gradually  the  acute 
symptoms  may  subside.  The  further  progress  of  the  case  is 
marked  by  progressive  and  rapid  emaciation,  a  fluctuating  or  sep- 
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tic  temperature  with  intercurrent  chills,  profuse,  watery  alvine 
discharges,  which  may  be  much  discolored  or  decolorized,  con- 
taining fat-globules.  An  epigastric  tumor  may  be  felt.  Lum- 
bar and  iliac  accumulations  of  pus  develop.  Anasarca  and  ascites 
become  apparent.  The  liver  may  enlarge ;  Fitz  found  the  spleen 
usually  small.  Death  finally  occurs  from  exhaustion  and  maras- 
mus. 

We  are  especially  indebted  to  Mr.  Mayo  Robson  for  the  symp- 
tomatology and  treatment  of  localized  hypertrophic  cirrhosis  of 
the  pancreas  or  indurative  pancreatitis.  The  symptoms  pre- 
sented by  this  condition  are  those  of  common-duct  obstruction, 
partial  or  absolute.  He  specially  calls  attention  to  decolorized 
stools  in  some  cases  in  which  there  is  no  jaundice,  citing  Walker, 
of  Peterborough,  as  authority  that,  even  though  bile  was  present 
in  the  intestinal  canal,  the  absence  of  pancreatic  secretion  would 
lead  to  pale-colored  stools.  Glycosuria,  lipuria,  and  fat  in  the 
stools  too  seldom  occur  to  be  of  much  use  in  diagnosis,  but  when 
present  are  of  great  diagnostic  value.  When  the  urine  of  pan- 
creatitis is  treated  with  phenyl-hydrazin,  he  has  invariably  found 
a  number  of  singularly  grouped,  resetted  yellow  crystals ;  he  re- 
gards this  of  value  in  establishing  a  diagnosis  of  icteroid  pancrea- 
titis. Usually  these  cases  of  indurative  pancreatitis  are  asso- 
ciated with  calculus  in  the  common  duct,  and,  therefore,  give  a 
history  of  biliary  colic,  and  not  infrequently  of  the  intermittent 
fever.  Other  cases,  however,  show  painless  obstruction  with  the 
development  of  a  tumor,  and  such  cases  present  the  clinical  fea- 
tures of  malignancy.  Especially  striking  is  the  rapid  and  marked 
emaciation  in  these  chronic  cases  of  pancreatic  disease,  which 
Hemmeter  attributes  to  the  exclusion  of  pancreatic  secretion. 
In  the  last  ten  years  Mr.  Robson  has  encountered  more  than  20 
cases  of  pancreatic  cirrhosis ;  confirmatory  returns  are  coming  in 
from  various  surgeons. 

Differential  Diagnosis. — The  clinical  picture  of  acute  pan- 
creatitis is  stereotyped  ;  sudden  onset,  violent  epigastric  pain,  dis- 
tressful vomiting,  perhaps  fever,  then  collapse  and  death  within 
a  few  days.  Further  analysis  of  the  symptoms  shows  that  we 
may  group  cases  under  several  heads  :  (i)  those  few  cases  attrib- 
utable to  traumatism,  in  which  the  classical  symptoms  follow 
with  moderate  rapidity ;  (2)  those  cases  with  a  history  of  chole- 
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lithiasis — here  the  symptoms  develop  with  the  phenomena  of  the 
dual  affection,  and  are  most  confusing  in  differentiation ;  (3) 
those  cases  with  an  acute  onset,  but  in  which  a  tumor,  occupying 
the  region  of  the  pancreas,  develops.  In  all  such  cases  there  are 
the  symptoms  of  a  peritonitis  starting  in  the  epigastric  region ; 
yet  it  must  not  be  inferred  that  every  case  of  pancreatitis  offers 
so  well-characterized  features.  We  have  noted  the  difficulty  that 
Halsted  encountered  in  diagnosis ;  all  the  symptoms  save  pain 
were  wanting,  and  "  the  only  sign  which  this  obscure  case  pre- 
sented was  the  white  print  of  finger  tips  in  a  slightly  cyanosed 
field  just  over  the  site  of  greatest  pain."  As  clearly  drawn  as 
Mr.  Fitz  has  given  us  the  symptomatology  of  this  disease,  the 
correct  diagnosis  is  rarely  made,  and  we  believe  that  to  Thayer 
and  I'inney  still  belongs  the  credit  of  having  had  the  only  case 
of  correct  diagnosis  confirmed  by  operation  and  rewarded  with 
recovery. 

From  intestinal  obstruction  pancreatitis  may  be  distinguished 
by  the  seat  of  pain  and  tenderness,  an  unusual  site  of  obstruction, 
b_v  the  absence  of  general  tympany,  by  the  occurrence  of  fever, 
by  the  absence  of  stercoral  vomit,  and  by  the  possibility  of  ob- 
taining by  enemata  fecal  discharges  or  free  passage  of  gas. 

Visceral  Perforation:  The  symptoms  of  acute  peritonitis  orig- 
inating in  the  upper  zone  of  the  abdomen  would  suggest  gastric 
or  duodenal  perforation.  The  previous  history  would  here  be 
our  chief  guide  to  differentiation.  We  would  be  further  aided 
in  recognizing  perforation  by  the  presence  of  general  tympany, 
indicative  of  the  presence  of  free  gas  in  the  peritoneal  cavity. 
After  perforation  of  the  stomach  or  duodenum  vomiting  usually 
subsides  until  the  advent  of  peritonitis ;  this  is  not  so  in  pan- 
creatitis. In  pancreatitis  the  tenderness  is  deep-seated;  while  in 
perforation-peritonitis  it  is  superficial,  and  there  is  hyperesthesia. 
If  collapse  is  profound  in  pancreatitis,  death  is  likely  to  follow ; 
in  perforation  of  viscera  the  immediate  shock  is  followed  by 
reaction. 

In  irritant  poisoning  the  diagnosis  is  made  by  the  history  of 
the  case,  and  by  the  chemical  analysis  of  the  vomited  material. 
Examination  of  the  buccal  cavity  in  certain  forms  of  poisoning 
mav  show  the  effects  of  the  irritant. 
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Gall-stone:  Especial  difficulty  is  to  be  encountered  in  those 
cases  of  biliary  colic  not  associated  with  jaundice.  But  here  the 
repose  between  the  paroxysms,  the  prompt  reaction,  the  local 
tenderness  over  the  region  of  the  gall-bladder,  the  referred  pain 
to  the  back  and  shoulder,  sometimes  the  development  of  general 
tympany  rather  than  the  localized  epigastric  distention,  and  the 
history  of  previous  attacks,  guide  us  to  the  correct  localization  of 
the  symptoms. 

Prognosis. — Acute  pancreatitis  is  a  very  fatal  disease.  Death 
may  occur  at  once  from  collapse,  usually  within  four  or  five  da}-s 
from  septic  peritonitis.  The  suppurative  form  may  be  protracted 
through  several  weeks.  It  is  possible  for  recovery  to  take  place 
by  the  establishment  of  a  fistulous  commimication  with  the  intes- 
tine and  the  discharge  of  the  contents  of  the  abscess  or  of  the 
gangrenous  and  sequestrated  pancreas  through  that  channel. 
The  only  case  of  suppurative  pancreatitis  recognized  and  opera- 
tively  treated  by  the  author  was  in  a  man  aet.  46.  a  patient  of 
Dr.  J.  R.  Banks,  of  Nashville.  The  abscess  was  in  apposition 
with  the  parietes  just  above  the  umbilicus.  About  one  pint  of 
pus  was  evacuated,  and  the  cavity  packed  with  gauze ;  the  edges 
of  the  wound  became  gangrenous,  finally  involving  an  area  as 
large  as  a  dinner  plate.  The  patient  died  on  the  nineteenth  day 
after  operation — the  forty-second  of  his  illness. 

Contraindications  to  Operation. — The  collapse  which  attends 
the  onset  of  acute  pancreatitis  precludes  immediate  surgical  inter- 
ference. 

Surgical  Indications. — Acute  pancreatitis  demands,  as  soon  as 
the  condition  of  the  patient  will  permit,  celiotomy,  exposure  of 
the  pancreas,  thorough  cleansing  of  the  lesser  peritoneal  cavity 
of  all  blood  or  pus,  gauze-packing,  and  drainage  through  the 
abdominal  wound.  If  the  accumulation  is  retroperitoneal  we 
must  consider  the  propriety  of  lumbar  drainage. 

Chronic  suppurative  pancreatitis  is  to  be  treated  as  acute.  In- 
durative pancreatitis  or  hypertrophic  cirrhosis  demands  a  very 
different  procedure.  When  associated  with  calculi,  pancreatic 
or  biliary,  the  concrements  are  to  be  removed,  and  cholccystostoin\ 
for  drainage,  a  suggestion  of  Mayo  Robson,  is  usually  followed 
by  absolute  recovery. 
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CANCER  OF  THE  PANCREAS. 

Definition. — The  term  is  limited  to  a  primary  carcinomatous 
involvement  of  the  pancreas.  Lymphoma  and  sarcoma  are  other 
forms  of  malignant  tumor  very  occasionally  met  with;  and  as 
they  present  the  same  symptoms,  they  require  no  special  con- 
sideration. 

Feequency. — Carcinoma  has  been  considered  the  most  frequent 
disease  of  the  pancreas ;  this  view  will  probably  not  obtain  now 
that  we  understand  the  nature  of  obstructive  pancreatic  cirrhosis. 
In  3,233  autopsies  Flavio  found  only  two  cases  of  carcinoma  of 
the  pancreas.  At  the  general  hospital  in  Vienna,  Biach  found  22 
cases  of  cancer  of  the  pancreas  in  18,069  autopsies.  Richardson, 
of  Boston,  encountered  cancer  of  the  pancreas  5  times  in  23  fatal 
gall-bladder  obstructions.     Mr.  Robson  has  seen  50  cases. 

Etiology. — Age:  Cancer  of  the  pancreas  is  rarely  met  with 
before  forty  years  of  age. 

Sex:  DaCosta  found  it  more  common  in  males  than  in  females. 
In  50  cases  analyzed  by  Baldwin,  there  were  33  males  and  17 
females. 

It  is  not  known  whether  diet,  injuries,  or  previous  inflamma- 
tion have  any  influence  upon  the  development  of  cancer ;  but  the 
association  of  cholelithiasis  with  cancer  of  the  pancreas  occurs 
sufificiently  often  for  us  to  attach  some  etiological  significance  to 
the  irritating  effects  of  the  calculi. 

Pathology. — Carcinoma  of  the  pancreas  is  usually  of  the  hard  or 
scirrhous  variety,  though  the  medullary  and  colloid  are  occa- 
sionally found.  Primary  carcinoma  rarely  appears  as  a  dissem- 
inated affection  throughout  the  gland.  The  head  of  the  pancreas 
is  the  usual  seat;  or  it  may  spring  from  either  the  body  or  tail. 
Its  origin  is  from  the  epithelial  cells  lining  the  ducts,  and  from 
the  acinous  cells.  Metastasis  to  the  lymphatic  glands,  liver,  and 
spleen  occur.  The  stomach,  duodenum,  colon,  and  peritoneum 
may  be  directly  infected.  By  pressure  the  duodenum  or  pylorus 
may   become    obstructed,    leading   to    gastrectasia    (Taliaferro). 
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By  pressure  upon  the  vena  cava,  edema  of  the  lower  extremities 
develops  as  a  frequent  symptom.  Extraneous  or  thrombotic 
occlusion  of  the  portal  vein  gives  rise  to  ascites.  Chylous  as- 
cites, which  Flavio  regards  as  a  pathognomonic  symptom,  is  not 
necessarily  due  to  rupture  of  the  thoracic  duct,  it  may  occur  from 
exosmosis.  Leo  has  seen  hydronephrosis  from  pressure  on  the 
ureter.  The  most  frequent  and  confusing  pathological  compli- 
cation is  obstruction  of  the  common  duct,  with  jaundice  and  dila- 
tation of  the  biliary  channels.  The  liver,  unless  secondarily  in- 
volved, is  not  necessarily  enlarged. 

.Symptoms. — Loss  of  appetite,  great  muscular  weakness,  extreme 
prostration,  and  a  deep-seated  pain  in  the  region  of  the  epigas- 
trium, which  may  be  acute  and  paroxysmal,  or  a  dull,  constant 
ache,  are  early  symptoms  in  a  person  over  forty  years  of  age 
which  should  suggest  cancer  of  the  pancreas.  If  jaundice  occurs 
in  the  beginning  of  the  illness,  with  sugar  in  the  urine  and  fat  in 
the  feces,  they  have  considerable  supposititious  force.  Glycosuria 
as  a  symptom  of  pancreatic  disease,  especially  of  cancer  of  the 
pancreas,  at  one  time  was  highly  valued.  Bard  and  Pic  find  that 
of  150  cases  of  carcinoma  of  the  pancreas  recorded  in  literature,  in 
only  17  was  there  glycosuria;  they  claim  that  in  the  later  stage 
of  the  disease  the  cancer-cells  have  the  histological  character  of 
pancreatic  cells,  and  also  their  physiological  function  of  produc- 
ing glycolytic  ferment,  which  is  diminished  in  the  early  stage 
because  of  pressure  and  sclerosis ;  the  restoration  of  the  glyco- 
lytic ferment  leads  to  a  normal  transformation  and  consequent 
disappearance  of  glj-cosuria — an  explanation  very  fitting,  no 
doubt,  to  some  cases ;  but  there  are  many  cases  of  cancer  of  the 
pancreas  in  which  ghxosuria  is  never  present.  Decolorized 
stools  may  be  discharged  even  in  cases  in  which  there  is  no  jaun- 
dice. A  fatty  diarrhea  is  only  an  occasional  symptom.  The  pro- 
nounced cachexia,  great  weakness,  and  local  tenderness  may  in 
some  instances  be  the  only  symptoms.  The  digestive  distur- 
bances, nausea  and  vomiting,  fatty  diarrhea,  and  glycosuria  may 
all  be  absent.  Great  nervous  prostration  and  mental  lethargy, 
sometimes  delirium,  even  acute  mania,  occur  in  the  course  of  can- 
cer of  the  pancreas.  In  those  cases  examined  the  blood  showed 
leucocytosis,  blood-plaques,  and  decrease  in  hemoglobin.  Usu- 
ally jaundice  appears,  especially  if  the  cancer  involves  the  head 
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of  the  pancreas.  Painless  jaundice  with  distention  of  the  gall- 
bladder indicates  malignancy,  probably  of  the  pancreas.  Ascites 
is  a  late  and  constant  symptom ;  its  chylous  character  is  men- 
tioned by  Flavio  and  Vance.  Edema  of  the  extremities  may 
occur  independently  of  an  abdominal  effusion.  In  those  cases  in 
which  jaundice  is  absent,  the  skin  assumes  an  ashen  or  silvery- 
gray  hue  ;  petechise  may  appear.  In  the  early  history  of  Trower's 
case  bullae  appeared  upon  the  dorsal  surfaces  of  both  hands,  a 
variety  of  pemphigus  which  is  not  unusual  in  wasting  diseases  of 
the  liver,  spleen,  and  pancreas. 

The  tumor  may  remain  small  and  not  easily  detectable,  if  it 
involves  only  the  head  of  the  pancreas,  since  it  is  concealed  by 
the  liver.  In  some  instances  it  attains  to  considerable  size ;  in 
Ruggi's  case  it  measured  25x13  cm.  When  of  large  size  the 
tumor  occupies  the  umbilical  rather  than  the  epigastric  region, 
underlies  the  stomach,  and  is,  therefore,  tympanitic  upon  part  of 
its  surface ;  the  colon  is  generally  pushed  downward,  and  can 
be  outlined  by  percussion  after  inflation  along  its  lower  border. 

Differential  Diagnosis.- — Carcinoma  of  the  Pylorus:  The 
celiac  neuralgia,  the  great  emaciation  and  cachexia  indicate  the 
malignant  character  of  the  affection.  It  is  often  very  difficult, 
even  impossible,  to  define  its  origin.  It  is  frequently  confounded 
with  cancer  of  the  pylorus  from  which  it  may  be  distinguished 
by  the  history  of  the  case,  the  conspicuousness  of  the  stomach- 
symptoms,  the  absence  of  hydrochloric  acid  in  the  stomach-con- 
tents, the  constant  association  of  gastric  dilatation  with  pyloric 
disease ;  and  lastly  and  chiefly,  we  rely  upon  the  physical  signs 
obtained  in  the  examination  of  the  tumo--:  a  pyloric  tumor  is 
more  superficial,  often  to  the  right  of  the  median  line,  in  some 
instances  easily  displaced  to  the  left,  may  be  dull  upon  light  per- 
cussion, but  the  deep  stroke  brings  out  the  imderlying  resonance, 
just  the  reverse  of  what  would  be  obtained  in  a  pancreatic  tumor. 

Indurative  pancreatitis,  especially  when  associated  with  ob- 
struction of  the  common  duct  by  calculus,  may  present  all  the 
symptoms  of  malignancy.  The  history  of  biliary  colic,  the  early 
occurrence  of  jaundice,  and  the  absence  of  distention  of  the  gall- 
bladder would  point  to  the  inflammatory  rather  than  to  the  ma- 
lignant character  of  the  tumor.  Yet  even  after  the  abdomen  is 
opened,  digital  examination  showing  a  hard,  nodular  tumor  may 
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lead  us  to  the  erroneous  diagnosis  of  its  malignant  nature.  Re- 
covery which  follows  cholecystostomy  and  drainage  shows  its 
inflammatory  nature.  Richardson,  and  Robson  warn  us  against 
this  error. 

Abdominal  Aneurism :  The  wasted  condition  of  the  patient,  his 
pronounced  cachexia  and  great  weakness,  and  probably  fatty  di- 
arrhea and  glycosuria,  are  symptoms  not  present  in  abdominal 
aneurism  in  a  stage  requiring  differentiation.  Ascites  and  jaun- 
dice, symptoms  so  common  in  cancer,  are  not  present  in  the  early 
stages  of  aneurism.  Our  chief  reliance,  however,  lies  in  the  ex- 
amination of  the  tumor  itself,  which,  when  aneurismal  in  charac- 
ter, shows  the  characteristic  expansile  pulsation. 

Prognosis. — The  course  of  the  disease  is  progressively  downward, 
and  the  prognosis  is  absolutely  'hopeless.  Five  months  after 
supposed  complete  extirpation  of  the  pancreas  for  a  large  car- 
cinoma, Ruggi's  patient  was  in  perfect  health. 

Contraindications  to  Operation. — The  usual  location  of  the 
disease  in  the  head  of  the  pancreas,  the  deep-seated  situation  of 
the  tumor,  the  frequent  involvement  of  surrounding  structures 
are  the  difficulties  which  preclude  excision,  and  Mayo  Robson 
doubts  if  it  is  ever  justifiable. 

Surgical  Indications. — In  those  cases  of  pancreatic  tumor  at- 
tended by  the  symptoms  of  biliary  obstruction,  the  indication  is 
to  explore.  The  happy  results  that  follow  cholecystostomy  and 
drainage  justify  this,  at  least,  as  a  palliative  measure;  we  may 
be  rewarded  with  an  absolute  cure  when  the  tumor  is  only  in- 
flammatory. 
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PANCREATIC  CALCULI. 

Calculi,  evidently  of  biliary  origin,  are  occasionally  found  in  the 
pancreatic  duct.  These  must  be  distinguished  from  those  con- 
crements  that  are  formed  by  precipitation  of  the  salts  from  the 
pancreatic  juice,  uniting  with  organic  elements,  the  product  of 
inflammation,  resulting  in  agglutination  and  the  formation  of  a 
stone.  Calculi  are  frequently  found  in  connection  with  cysts  of 
the  pancreas,  and  it  is  supposed  that  by  obstructing  the  duct  they 
give  rise  to  dilatation  and  cystic  formation.  It  is  more  probable 
that  the  concrements  are  secondary  to  pancreatic  inflammation 
and  stagnation  of  secretion.  Shattuck  does  not  believe  that 
these  concrements,  composed  chiefly  of  calcium  oxalate,  can  be 
of  bacterial  origin,  but  thinks  them  hematogenously  derived.  It 
has  also  been  observed  that  biliary,  renal,  and  pancreatic  calculi 
may  coexist  in  the  same  individual ;  such  a  lithiasis  is  attributed 
to  arthritis  uratica. 

The  concrements  consist  usually  of  calcium  carbonate  and 
phosphate.  In  size  they  vary  from-  small  sand-grains  to  as  large 
as  a  walnut.  They  may  be  very  numerous,  but  are  generally 
single.  The  presence  of  calculi  in  the  pancreas  is  usually  asso- 
ciated with  inflammatory  changes  in  the  substance  of  the  gland; 
it  is  difficult  to  determine  whether  these  changes  are  primary  or 
secondary.  The  inflammation  may  be  acute,  resulting  in  abscess- 
formation,  or  chronic,  indurative  in  character.  The  gland  may 
possibly  become  enlarged  in  some  instances,  but  in  the  great 
majority  of  cases  atrophy  occurs,  the  acini  disappearing,  and  the 
pancreas  becoming  small  and  hard,  and  often  flattened  out.  The 
bile-duct  may  be  obstructed  as  a  result  of  this  cirrhotic  change, 
or  by  direct  pressure  of  the  concretions. 

The  symptoms  attending  the  presence  of  pancreatic  calculi  are 
such  as  are  observed  in  other  diseases  of  that  organ,  and  closely 
resemble  biliary  colic.  The  paroxysms  of  pain,  vomiting,  and 
occasional  transient  jaundice  are  inconclusive.  However,  when 
these  phenomena  are  coupled  with  those  digestive  disturbances 
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indicating  an  absence  of  the  pancreatic  ferment,  the  evidence 
becomes  more  direct  against  the  pancreas  as  the  organ  at  fault. 
In  70  cases  of  lithiasis  Oser  observed  that  diabetes  was  recorded 
24  times.  Lancereaiix  says  that  transient  diabetes  occurs  with 
pancreatic  colic.  Kinnicut  can  find  only  six  cases  recorded  in 
literature  in  which  a  positive  diagnosis  of  pancreatic  lithiasis  was 
made,  to  which  he  adds  one  of  his  own.  But  clinical  observa- 
tions have  not  been  sufficiently  frequent  or  accurate  to  enable  us 
to  assign  a  specific  symptomatology  to  pancreatic  calculi. 
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CYSTS  AND  PSEUDOCYSTS  OF  THE  PANCREAS. 

Definition. — A  true  cyst  of  the  pancreas  is  a  sacculated  accumu- 
lation of  fluid  originating  in  the  pancreas  and  retaining  an  anatom- 
ical connection  with  the  organ.  Pseudocysts  are  accumulations  of 
fluid  in  the  lesser  peritoneal  cavity  about  the  pancreas. 

Frequency. — In  the  records  of  6,000  post-mortem  examinations 
at  Guy's  Hospital,  Malcolm  found  mention  of  four  pancreatic 
cysts.  Korte,  in  1898,  collected  121  cases  subjected  to  operation 
by  various  surgeons ;  Bessel-Hagen,  in  1900,  increases  this  num- 
ber to  149. 

Etiology. —  Age:  Railton  reports  a  case  in  an  infant  six 
months  old.     It  is  most  usually  met  with  in  middle  life. 

Sex:  Cysts  of  traumatic  origin  occur  more  frequently  in 
males ;  when  due  to  other  causes  they  occur  with  equal  frequency 
in  the  sexes. 

The  experiments  of  Senn  demonstrated  that  ligation  of  the 
pancreatic  duct  under  aseptic  technic  produced  atrophy  of  the 
gland,  and  never  cystic  dilatation  of  the  duct.  This  observation 
disturbed  somewhat  the  accepted  pathogenesis  of  pancreatic 
cysts.  Virchow,  considering  the  origin  of  a  cyst  of  the  pancreas 
as  analogous  to  ranula  buccalis,  designated  it  '  ranula  pancrcatica,' 
a  retention-cyst.  That  general  ectasia  of  the  pancreatic  ducts 
or  a  sacciform  expansion  may  take  place  after  obstruction, 
associated  with  or  due  to  inflammation  or  calculi,  seems  beyond 
dispute ;  the  ligation  of  a  healthy  duct  in  no  way  disproves  this. 
The  parenchymatous  alterations  consequent  upon  interstitial  in- 
flammation, attributable  to  infection  through  the  duct  of  Wir- 
sung,  have  been  fully  discussed  under  "  Pancreatitis  " ;  and  that 
these  changes  may  act  as  subsidiary  causes  to  cystic  formation 
is  especially  well  shown  by  those  cases  of  multiple  cysts  of  the 
pancreas  described  by  Klebs  as  '  acne  pancreatica.'  Any  obstruc- 
tion of  the  pancreatic  duct  with  inflammation  may  then  be  re- 
garded as  a  cause  of  retention  cysts. 

Proliferating  cysts   or  cystadenomata   are   true   neoplasms   of 

unknown  origin. 
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Traumatism  appears  so  conspicuously  throughout  the  records 
of  cysts  of  the  pancreas  that  it  must  be  regarded  as  the  most 
generally  active  cause.  An  injury,  resulting  in  bruising  or  lacer- 
ation of  the  pancreatic  structure  with  hemorrhagic  extravasation, 
may  be  followed  by  degeneration  and  liquefaction  of  a  certain 
amount  of  the  involved  pancreatic  tissue  with  secondary  forma- 
tion of  a  cyst,  its  walls  being  composed  of  newly-formed  connec- 
tive tissue. 

Jordan  Lloyd  does  not  regard  traumatic  cysts  as  true  pancre- 
atic cysts,  but  as  effusions  into  the  lesser  peritoneal  cavity,  or 
pseudocysts. 

Pathology. — True  cysts  of  the  pancreas  are  retroperitoneal  tu- 
mors; pseudocysts  are  intraperitoneal  accumulations  of  fluid. 
To  reach  a  true  pancreatic  cyst  from  in  front  four  layers  of  the 
peritoneum  are  necessarily  divided.  The  anterior  and  lateral 
walls  of  a  pancreatic  cyst  of  moderate  size  are  in  relation  with 
the  posterior  or  parietal  layer  of  the  lesser  peritoneum,  separated 
from  it  b)'  only  a  very  thin  layer  of  connective  tissue,  while  the 
under  surface  of  the  tumor's  relation  depends  upon  its  size,  and 
its  direction  of  evolution. 

True  cysts  of  one  variety  develop  by  dilatation  of  the  duct,  as 
is  conclusively  proved  in  some  few  instances  by  the  finding  of 
the  duct's  distal  or  proximal  end  in  communication  with  the 
cyst's  cavity,  and  furthermore,  by  the  showing  microscopically 
of  a  cylindrical  epithelial  lining.  It  is  obvious,  however,  that 
altered  pancreatic  secretion  and  inflammation  may  destroy  the 
epithelial  lining  and  obliterate  the  duct ;  hence  the  absence  of 
these  anatomical  tests  does  not  disprove  the  duct-origin  of  the 
cyst.  Such  tumors  are  usually  single,  but  may  be  multiple,  giv- 
ing the  gland  the  appearance  of  a  bunch  of  grapes.  They  may 
spring  from  any  part  of  the  canal.  They  are  slow  of  evolution, 
increase  in  size  by  coalescence  of  adjacent  cysts  or  by  hemor- 
rhages into  the  preformed  cyst-cavity.  Fitz,  in  August,  1900, 
was  able  to  collect  from  the  literature  11  cases  of  multilocular 
pancreatic  cysts.  Papillomatous  excrescences  are  sometimes 
found  on  these  cysts,  and  the  comparison  between  them  and 
proliferating  ovarian  cystomata  has  often  been  made. 

A  second  variety,  due  to  inflammation  or  traumatism,  and  usu- 
ally seated  in  the  tail  of  the  pancreas,  develops  from  hemorrhagic 
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effusion  into  the  glandular  tissue,  which  results  in  degenerative 
changes,  leading  to  the  formation  of  an  adventitious  wall  of  in- 
flammatory material  and  atrophied  pancreatic  tissue,  into  which 
hemorrhages  repeatedly  occur.  Such  tumors  are  distinguished 
by  their  dark  color,  hemorrhagic  contents,  rapid  growth,  and 
anatomical  connection  with  the  organ.  The  sac-wall  consists  of 
connective  tissue  of  greater  or  lesser  thickness ;  in  Tilger's  case 
the  wall  of  the  cyst  was  calcified  in  places,  but  this  is  exceptional, 
as  the  growth  is  usually  very  rapid  and  the  wall  quite  thin. 
Friedrich  describes  these  as  apoplectic  cysts,  attributing  their 
origin  to  hemorrhagic  foci  in  the  pancreas  due  to  preexisting 
changes  in  the  vessels,  in  short,  to  inflammation.  Between  1880 
and  1894,  Tilger  collected  47  cases  of  this  variety  of  blood-cysts, 
all  connected  with  the  tail  of  the  pancreas. 

Contents :  The  contents  of  pancreatic  cysts  are  usually  fluid, 
brownish-red  or  dark-green,  sometimes  colorless,  alkaline  in  reac- 
tion, and  containing  albumin,  fat-globules,  crystals  of  chole- 
sterin,  white  and  red  corpuscles,  and  inorganic  salts — that  is, 
the  contents  are  sanguinolent  in  most  cases,  though  exceptions 
are  met  with.  Of  the  specific  ferments  the  diastatic  is  the  most 
common  one  found  in  the  cystic  fluid ;  the  fluid  may  also  possess 
emulsifying  properties ;  tryptic  ferment  may  occasionally  be 
found.  Pure  pancreatic  secretion  may  be  innocent,  but  the  fluid 
from  the  cyst  quickly  excites  irritation. 

The  size  of  pancreatic  cysts  varies  from  a  small  vesicle  to  an 
immense  sac  containing  four  gallons. 

Jordan  Lloyd  does  not  believe  that  the  fluid  accumulations  fol- 
lowing injury  to  the  pancreas  are  cystic  in  character,  but  that 
they  are  an  admixture  of  blood  and  pancreatic  secretion  in  the 
cavity  of  the  lesser  peritoneum.  Following  a  slight  injury  of 
the  pancreas,  a  small  hemorrhagic  effusion  may  be  absorbed 
without  sequence ;  but  if  there  is  free  hemorrhage,  and  especially 
if  the  duct  of  the  pancreas  is  opened,  there  follows  in  a  short 
time  an  accumulation  of  fluid  about  the  pancreas.  The  delay 
sometimes  observed  between  the  incident  of  injury  and  the  de- 
velopment of  symptoms  may  be  explained  by  the  progress  of  the 
degenerative  changes.  Careful  analyses  of  cases  by  Mr.  Lloyd 
show  that  these  effusions  are  of  the  same  chemical  composition 
as  true  pancreatic  cysts,  that  they  yield  the  same  symptoms  and 
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physical  signs,  and  that  surgeons  base  the  diagnosis  of  the  pan- 
creatic origin  of  a  cyst  upon  the  character  of  the  contents  rather 
than  upon  an  actual  demonstration  of  its  anatomical  connection ; 
that  the  mere  finding  of  the  pancreas  by  an  examining  finger 
from  within  an  intra-abdominal  sac  is  no  proof  that  that  sac  is 
adventitious  and  of  pancreatic  origin. 

Complicating  Pathology. — Pancreatic  cysts  by  their  size,  direc- 
tion of  growth,  and  relations  have  important  effects  upon  neigh- 
boring organs,  displacing  and  compressing  them.  We  find  the 
heart  pushed  upwards,  the  pylorus  and  duodenum  obstructed, 
with  consequent  gastric  dilatation,  the  intestines  occluded,  the 
ureters  compressed,  causing  hydronephrosis ;  the  solar  plexus 
and  celiac  ganglia  pressed  upon  and  involved  in  adhesions.  Sal- 
zer  refers  to  one  instance  in  which  the  cyst  developed  behind  the 
abdominal  aorta  and  vena  cava,  pushing  these  vessels  forward 
toward  the  anterior  abdominal  wall,  where  the  pulsations  of  aorta 
were  plainly  visible.  The  splenic  arterj-,  owing  to  its  close  ana- 
tomical relation  to  the  tail  of  the  pancreas,  has  been  found  to  lie 
across  the  anterior  surface  of  the  cyst.  The  common  occurrence 
of  hemorrhage  into  the  cyst  results  in  its  sudden  distention,  and 
sometimes  rupture,  under  which  circumstances  the  patient  may 
die  from  acute  anemia  or  peritonitis.  The  cyst-wall  maj'  un- 
dergo degenerative  changes  from  pressure-necrosis,  permitting 
an  escape  of  its  contents  into  the  peritoneal  cavity,  or,  b}^  fistu- 
lous communication,  into  the  alimentary  canal.  Tumors  diag- 
nosed as  cysts  of  the  pancreas  have  been  known  to  disappear; 
it  is  conceivable  that  a  hemorrhagic  effusion  might  so  behave. 
Observations  are  not  sufficiently  accurate  in  warranting  us  to 
believe  that  a  true  CN'St  of  appreciable  dimensions  could  rupture 
without  marked  peritoneal  irritation. 

SvMPTOMS.^ — The  symptoms  of  pancreatic  cyst  may  appear  only 
with  the  detection  of  the  tumor,  but  usually  there  are  antecedent 
symptoms  which  possess  an  etiological  bearing.  In  no  incon- 
siderable number  of  cases  there  is  a  history,  more  or  less  defi- 
nite, of  an  abdominal  injury.  In  many  cases  the  association  is 
very  close  and  the  patient  connects  his  symptoms  with  the  in- 
jury; in  others,  years  have  elapsed.  The  traumatic  force  is 
generally  a  squeeze  or  pressure  of  a  hea\^'  weight  rather  than  a 
sudden  blow.     In  other  instances  the  development  of  the  cyst 


CYSTS    AND    PSEUDOCYSTS    OF    THE    PANCREAS.  423 

follows  typhoid  fever,  attacks  of  colic,  or  gastroduodenal  disor- 
ders. It  must  be  understood  that  the  symptomatic  course  of 
pancreatic  cysts  is  comparatively  acute ;  a  few  weeks  may  cover 
the  entire  history.  But  there  are  instances  in  which  the  cyst  has 
been  known  to  be  present  for  years,  the  accidents  of  hemorrhage, 
rupture,  or  intestinal  obstruction  bringing  its  course  to  a  sudden 
termination.  In  one  of  my  cases  five  years  had  elapsed  since  the 
causative  injury;  the  patient  had  suffered  great  discomfort  con- 
tinuously, but  a  tumor  had  appeared  only  three  months  before 
operation.  Its  rapid  development  was  probably  due  to  hemor- 
rhage. 

The  development  of  a  pancreatic  cyst  initiates  very  variable 
and  indefinite  subjective  sympfoms.  They  appear  usually  in  the 
following  order: 

Pain:  Pain  may  develop  suddenly,  or  there  may  be  a  history 
of  epigastric  pain  for  years.  It  is  usually  constant,  described  as 
a  heaviness  or  weight,  but  may  be  sharp  and  paroxysmal  in 
character,  striking  through  to  the  back,  and  irradiating  over  the 
abdomen.  This  celiac  neuralgia  is  not  so  intense  as  in  malig- 
nant neoplasms,  yet  in  exceptional  instances  it  produces  collapse 
of  grave  severity. 

Digestive  Disturbances:  Perversions  of  appetite,  nausea,  and 
vomiting  are  common  attendant  symptoms,  attributable,  per- 
haps, chiefly  to  pressure.  The  gastric  distress  is  relieved  by 
free  emesis  or  belching.  The  compression  of  the  pylorus  or  duo- 
denum, with  consequent  dilatation  of  the  stomach,  and  charac- 
teristic and  copious  vomiting,  is  a  misleading  feature.  Diarrhea 
or  constipation  may  prevail ;  the  stools  possess  but  little  diag- 
nostic significance.  Bloody  stools  may  be  intercurrent  phenom- 
ena in  the  history  of  pancreatic  cysts.  Undigested  unstriped 
muscular  fibers  may  be  found  in  the  bowel-motions.  It  may  be 
said  that  neither  sialorrhea,  steorrhea,  jaundice,  nor  glycosuria  are 
characteristic  symptoms ;  taken  either  separately  or  collectively, 
they  are  merely  suggestive  but  not  diagnostic  of  pancreatic  dis- 
ease. Emaciation  is  progressive  during  the  course  of  pancreatic 
cysts.  It  is  attributable  to  disturbance  of  the  functions  of  vis- 
cera from  direct  pressure,  to  involvement  of  the  solar  plexus,  and 
to  the  absence  of  the  pancreatic  ferments  from  the  alimentary 
canal. 
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Dyspnea  and  palpitation  are  sometimes  distressing  symptoms 
when  the  stomach  is  full.  The  patient  breathes  freely  only  when 
he  is  in  a  sitting  or  half-reclining  position.  The  pulse  is  usually 
feeble  and  fast.  There  is  no  elevation  of  temperature  unless 
complications  exist.  Mental  disturbances,  melancholia  espe- 
cially, are  emphasized  as  a  common  symptom  by  Doran. 

Physical  Signs.- — Inspection:  The  great  emaciation,  the  dis- 
colored, dr}'  skin,  the  jaundiced  tinge,  the  anemic  mucous  mem- 
branes, the  profound  hopelessness  or  depression,  as  depicted  in 
the  countenance,  are  general  and  characteristic  appearances  of  a 
patient  bearing  a  pancreatic  cyst.  The  appearance  of  the  abdo- 
men depends  entirely  upon  the  size  and  direction  of  the  growth 
of  the  tumor.  A  tumor  must  attain  considerable  dimensions 
before  its  presence  can  be  detected  by  inspection.  Larger  tu- 
mors may  produce  an  abdominal  distention  equal  to  a  full-term 
pregnancy.  Though  usually  spoken  of  as  an  epigastric  tumor, 
the  enlargement  occupies  chiefly  the  umbilical  and  left  hypo- 
chondriac regions.  I  have  found  it  extending  upward  into  the 
epigastrium  and  across  to  the  right  side,  or,  in  case  of  a  large 
tumor,  appearing  as  a  symmetrical  distention  down  to  the  pubis. 
The  characteristic  feature,  however,  is  that  the  history,  when 
obtainable,  will  show  that  the  enlargement  commenced  above  and 
somewhat  to  the  left  side,  and  grew  from  that  site  of  origin.  In 
emaciated  subjects  the  surface  of  the  enlargement  may  change  in 
appearance  according  to  the  degree  of  distention  of  the  stomach. 
Distinct  colonic  patterns  may  appear  along  the  lower  border  of 
the  tumor,  creating  a  suspicion  of  an  intestinal  origin  of  the 
growth. 

Palpation :  Under  palpation  we  note  that  the  tumor  is  smooth, 
elastic,  often  fluctuant,  generally  movable  with  respiration,  and 
in  some  instances,  as  recorded  by  Doran  and  Israel,  extremely 
mobile,  may  be  pushed  well  back  into  the  loin  of  the  left  side. 
Such  latitude  of  mobility  is  exceptional ;  usually  the  tumor  is 
more  or  less  fixed,  permitting  slight  lateral  displacement.  It  is 
often  pulsatory.  Pulsations  of  the  splenic  artery  have  been  felt 
upon  the  anterior  surface  of  the  tumor ;  and  in  one  instance  the 
aorta  could  be  both  seen  and  felt  in  front  of  the  tumor. 

Percussion:  It  is  by  percussion  chiefly  that  we  define  the  loca- 
tion,  boundaries,    and   relations   of   the    tumor.     As   Abbe   has 
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shown,  a  pancreatic  cyst  may  develop,  and  rise  above  the  stomach; 
it  may  lie  entirely  concealed  under  and  behind  the  stomach ;  it 
may  lie  under  or  below  the  colon ;  or,  as  is  usual,  it  lies  betwreen 
the  Stomach  and  the  colon.  Inflation  of  the  stomach  with  car- 
bonic-acid gas  and  percussion  will  accurately  outline  the  relations 
to  the  stomach.  Percussion  without  inflation  may  be  deceptive, 
as  the  empty  stomach  may  be  compressed  between  the  tumor  and 
parietes,  and  yield  a  dull  percussion-note.  A  tumor  of  sufficient 
dimensions  will  show  dulness  below  the  stomach  and  above  the 
colon.  The  relation  of  the  colon  is  developed  by  distending  it 
with  water;  the  percussion-note  is  not  as  flat  over  the  bowel  as 
over  the  surface  of  the  tumor.  Of  63  cases  studied  by  Harris  to 
determine  the  relation  of  the  colon  to  pancreatic  cysts,  in  34  it 
was  displaced  downward ;  in  3  it  was  along  the  upper  border ;  and 
in  7  the  colon  passed  directly  across  the  surface  of  the  tumor. 
In  19  other  cases  no  mention  was  made  of  the  relation  of  the 
colon,  yet  from  the  operation  done  it  must  have  been  displaced 
downward.  He  thinks  it  safe  to  conclude  that  in  95  per  cent, 
of  cases  the  colon  assumes  a  definite  downward  relation.  In 
pseudocysts  especially,  Mr.  Lloyd  has  called  our  attention  to  an 
area  of  dulness  and  impaired  breath-sounds  in  the  left  back.  In 
such  cases  there  is  usually  upward  displacement  of  the  apex-beat 
of  the  heart.  In  moderate-sized  cysts,  percussion  is  the  most 
valuable  means  of  diagnosis,  but  in  very  large  cysts  that  reach 
to  the  pubes,  crowding  the  intestines  laterally  and  downward 
into  the  pelvis,  percussion  is  of  but  little  value,  and  we  must  rely 
for  diagnosis  upon  the  history  of  the  case,  the  site  of  development 
of  the  tumor,  and  upon  the  digestive  disturbances. 

Paracentesis:  The  examination  of  the  contents  of  the  cyst 
after  aspiration  is  uniformly  mentioned  as  a  diagnostic  test. 
Serious  symptoms  have  followed  the  simple  introduction  of  a 
hypodermic  needle  into  a  pancreatic  cyst ;  death  has  resulted 
from  aspiration.  Keen  and  Doran  especially  condemn  explora- 
tory puncture.  Selected  seemingly-dull  areas,  when  exposed  by 
celiotomy,  have  proved  to  be  occupied  by  empty  flattened-out 
stomach  or  intestine.  Large  blood-vessels  may  be  punctured. 
But  aside  from  these  dangers,  the  microscopical  and  chemical 
analyses  of  the  fluid,  while  fairly  conclusive,  are  not  infallible. 
Von  Jaksch  has  pointed  out  the  existence  of  a  ferment  in  ascitic 
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fluid  and  in  the  contents  of  other  cysts  of  the  abdomen,  which 
has  sHght  power  of  converting  starches  into  sugar;  and  further- 
more, the  contents  of  pancreatic  cysts  may  not  have  the  power 
of  emulsifying  fats. 

Summary  of  Symptoms. — The  history  of  an  injury  or  of  attacks 
of  epigastric  pain,  digestive  disturbances,  emaciation,  with  sud- 
den development  of  a  tumor  occupying  the  epigastric,  left  hypo- 
chondriac, or  umbilical  regions,  approaching  the  anterior  parie- 
tes,  and  l3^ing  between  the  stomach  and  colon ;  the  rapid  growth 
of  the  tumor,  sometimes  sudden  increase  in  size ;  its  extremely 
fluctuating  character,  and  often  its  close  relation  to  the  back,  as 
is  shown  by  dulness  over  the  lower  costal  region  behind,  are  the 
characteristic  symptoms  upon  which  we  make  the  diagnosis  of 
pancreatic  cyst. 

Differential  Diagnosis. — Tumors  of  the  kidney  grow  from 
the  loin  forward  and  downward,  usually  maintain  their  kidney- 
shape,  can  generally  be  pushed  upward  and  backward  to  disap- 
pear in  the  loin.  The  relation  of  the  colon  to  its  inner  border  in 
a  small  tumor  is  definite.  Digestive  disturbances  are  inconspic- 
uous symptoms.  There  is  usually  marked  alteration  in  the  quan- 
tity and  character  of  the  urine. 

Ovarian  Cyst:  Of  i8  cases  of  pancreatic  cysts  collected  by 
Fenger,  6  were  diagnosed  as  ovarian  cystomata.  In  their  in- 
cipiency  ovarian  tumors  are  usually  painless,  and  digestive  dis- 
turbances occur  only  when  pressure-symptoms  become  marked. 
Emaciation  is  not  necessarily  present,  jaundice  is  a  mere  coin- 
cidence, diabetes  may  exist  as  a  complication.  More  important, 
however,  is  the  primary  seat  of  development  from  the  pelvis. 
Ovarian  cysts  with  long  pedicles  may  prove  most  confusing,  but 
the  absence  of  general  symptoms,  and  the  relations  of  the  tumor 
should  make  the  differentiation. 

Echinococcus  of  the  Liver:  The  comparative  good  health  of 
the  patient,  the  slow  growth  of  the  tumor,  its  continuity  with 
the  liver,  and  its  movements  with  respiration  are  usually  suffi- 
cient to  define  the  character  of  the  tumor. 

Distended  Gall-Bladder :  The  position  of  the  tumor  in  the 
right  hypochondriac  or  umbilical  regions,  its  relation  to  the  liver, 
its  mobility  in  the  arc  of  a  circle,  often  the  unimpaired  health  of 
the  patient,  and  the  history  of  biliary  colic  with  its  characteris- 
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tically  referred  pain,  with  or  without  jaundice,  are  the  distin- 
guishing features. 

In  abdominal  aneurism  the  pulsation  is  expansile ;  in  cysts  it  is 
not.  If  we  place  the  patient  with  a  pancreatic  cyst  in  a  knee- 
chest  position,  the  transmitted  aortic  beat  disappears. 

Omental  cyst  moves  freely  with  respiration,  may  be  displaced 
upward  and  laterally,  but  not  downward,  occupies  the  region  of 
the  umbilicus  or  below;  the  abdomen  is  peculiarly  pendulous; 
percussion  shows  the  superficial  location  of  the  tumor,  and  areas 
of  resonance  are  not  encountered  over  it.  The  paroxysms  of 
pain  are  of  short  duration,  and  are  attributable  to  weight  and 
traction.  The  stools  do  not  indicate  the  disturbance  of  pan- 
creatic function. 

Prognosis. — The  course  of  pancreatic  cysts  is  usually  rapid. 
They  may  be  slow  in  their  early  development,  but  when  of  suffi- 
cient size  to  be  recognizable  the  accidents  of  hemorrhage  and 
inflammation  usually  lead  to  rapid  changes.  Untreated,  the 
prognosis  is  very  grave.  Death  is  attributable  to  functional 
disturbances,  inanition,  hemorrhage,  or  peritonitis. 

Surgical  Indications. — Efforts  to  remove  the  entire  cyst  are  usu- 
ally unsuccessful  and  fraught  with  danger.  In  view  of  the  posi- 
tion impressively  taken  by  IVIr.  Lloyd,  that  many  of  these  cysts 
are  effusions  into  the  lesser  peritoneal  cavity,  the  operative  treat- 
ment should  consist  in  incision  and  drainage.  Persistent  fistu- 
la may  prove  annoying,  but,  as  a  rule,  closure  occurs  after  sev- 
eral weeks.  McBurney  prefers  to  do  the  operation  in  two  stages, 
and  this  gives  the  best  operative  prognosis.  Bessel-Hagen  states 
that  in  19  of  the  149  cases  total  extirpation  of  the  cyst  was  done, 
with  17  cures  and  2  deaths. 
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ABSCESS  OF  THE  SPLEEN. 

Definition. — A  suppurative  inflammation  of  the  spleen.  Cases 
are  recorded  as  splenic  abscess  in  which  the  suppuration  was 
perisplenic. 

Synonym. — Suppurative  splenitis. 

Frequency. — Primary  suppuration  of  the  spleen  is  a  very  rare 
affection ;  I  am  able  to  gather  3  cases  in  addition  to  the  7  col- 
lected by  Bessel-Hagen. 

Etiology. — Metastatic  foci  of  suppuration  in  the  spleen  are  not 
unusual,  and,  as  such,  they  are  expressive  of  a  pyemic  state  and 
are  not  amenable  to  surgery.  Primary  suppuration  occurs  usu- 
ally in  an  organ  predisposed  by  engorgement,  either  from  dis- 
placement with  torsion  of  its  pedicle,  or  in  hypertrophy  from 
paludial  or  other  systemic  infections.  Traumatism  does  occasion- 
ally result  in  suppuration  in  a  previously  healthy  spleen,  but 
usually  there  is  some  predisposing  cause,  as  is  evidenced  in  Send- 
ler's  case  of  a  girl  four  years  of  age,  who  for  some  weeks  had 
been  languid,  had  lost  appetite,  and  had  diarrhea ;  in  this  weak- 
ened condition  she  suffered  a  fall,  the  brunt  of  the  force  being 
sustained  over  the  splenic  region ;  some  weeks  later  she  devel- 
oped a  splenic  abscess,  which  was  relieved  by  operation.  It  may 
occur  without  any  recognized  etiology. 

Pathology. — The  organ  is  irregularly  enlarged,  discolored,  its 
capsule  thickened,  and  there  is  secondary  perisplenitis,  with  ad- 
hesions to  viscera  and  parietes.  The  entire  pulp-substance  may 
be  consumed  in  the  degeneration.  The  abscess,  though  in  appo- 
sition with  the  parietes,  shows  but  little  tendency  to  rupture  ex- 
ternally. A  doubtful  case,  reported  by  Happel,  was  pointing  in 
the  left  lumbar  region.  It  may  rupture  into  the  peritoneal  or 
pleural  cavity,  stomach,  colon,  or,  as  noted  by  Grand-Moursel, 
into  the  splenic  vein  or  vagina. 

Symptoms. — The  clinical  course  of  splenic  abscess  is  obscure  and 
difficult  to  follow.  The  history  of  the  case,  revealing  an  assign- 
able cause,  with  or  without  predisposing  conditions,  will  mate- 
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rially  aid  in  the  early  recognition  of  suppuration  in  the  spleen. 
The  cases  usually  present  a  septic  chart  and  appearance ;  there 
is  rapid  emaciation,  diarrhea,  digestive  disturbances,  and  a  con- 
dition of  marasmus.  A  spontaneous  pain  and  tenderness,  with 
increased  area  of  dulness  in  the  splenic  region,  are  the  special 
points  of  diagnosis.  In  a  few  instances  in  which  there  are  adhe- 
sions to  the  parietes  there  may  be  the  local  evidences  of  inflam- 
mation, an  appreciable  tumor,  and  overlying  edema ;  fluctuation 
may  be  elicited  in  large  accumulations  of  pus.  While  there  are 
no  examinations  recorded  upon  which  to  base  the  statement,  yet 
in  splenic  abscess,  perhaps  more  than  in  suppuration  in  any  other 
portion  of  the  body,  there  will  be  marked  leucocytosis ;  and  un- 
less the  local  signs  of  inflammation  are  present,  the  detection  of 
leucocytosis  with  enlarged  spleen  introduces  a  new  and  confus- 
ing feature  in  the  diagnosis. 

Differential  Diagnosis. — From  vtalarial  hypertrophy  it  may  be 
distinguished  by  the  acuteness  of  the  course,  the  irregularity  of 
the  enlargement,  the  evidences  of  perisplenitis,  the  negative  re- 
sults of  medicinal  treatment,  and  finally  by  the  absence  of  pig- 
ment and  malarial  parasites  from  the  blood. 

Renal  and  perirenal  suppurations  occupy  a  deeper  situation, 
excite  pain  in  the  lumbar,  sacral,  and  genital  regions,  are  covered 
by  intestine  unless  ver\^  large,  and  are  separable  from  splenic 
dulness  by  a  zone  of  resonance.  The  history  of  the  case  and 
urinary  analysis  will  further  relieve  the  difficulties  in  differen- 
tiation. 

Prognosis. — Expectantly  treated,  abscess  of  the  spleen  has  a  fatal 
prognosis,  barring  the  accidents  of  spontaneous  evacuation. 
Surgically  treated,  of  the  lo  cases  noted  recovery  followed  in 
all. 

Surgical  Indications. — If  the  spleen  is  fixed  to  the  parietes  by 
adhesions,  splenotomy  is,  perhaps,  the  safer  operation.  Lauenstein, 
after  exposing  the  spleen  by  incision,  opened  the  abscess  with 
cautery,  and  stitched  the  capsule  of  the  spleen  to  the  abdominal 
wall ;  the  patient  recovered. 

Unless  adhesions  are  insurmountable,  splenectomy  is  the  preferable 
procedure.  Of  the  7  cases  collected  by  Bessel-Hagen  of  splenec- 
tom)'  for  abscess,  all  recovered. 
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ECHINOCOCCUS  OF  THE  SPLEEN. 

Definition. — A  cystic  disease  of  the  spleen  due  to  a  larval  form 
of  the  tenia  echinococcus. 

Synonym. — Hydatid  cyst  of  the  spleen. 

Frequency. — Coen  finds  58  cases  of  solitary  echinococcus  cyst  of 
the  spleen  recorded  in  literature,  and  adds  3  of  his  own. 

Etiology. — An  infection  by  the  embryo  liberated  by  the  swallowed 
ovum  of  the  tenia.  It  may  reach  the  spleen  through  the  lymph- 
channels  or  by  penetration  of  tissues. 

Pathology. — Any  portion  of  the  organ  may  be  the  seat  of  deposit. 
The  cyst  may  attain  an  enormous  growth,  and  shows  a  tendency 
to  suppuration  or  calcification.  It  may  rupture  into  the  peri- 
toneal or  pleural  cavities,  or  into  adjacent  viscera.  Continued 
growth  of  the  cyst  disturbs  the  continuity  of  and  destroys  the 
splenic  structure,  elongating  the  attachments  of  the  organ  by  its 
weight. 

Symptoms. — Sometimes  there  are  no  symptoms  other  than  the 
tumor.  In  other  cases  the  symptoms  are  grave,  and  are  chiefly 
due  to  pressure,  adhesions,  and  traction  upon  the  splenic  liga- 
ments. 

Physical  Signs. — The  tumor  is  irregular,  sometimes  multilocular 
in  feel;  in  large  cysts  decided  fluctuation  is  felt,  and  a  hydatid 
thrill  may  be  observed.  The  tumor  prolapses  from  the  normal 
position  of  the  spleen,  occupies  the  left  and  lower  portion  of  the 
abdomen,  and  may  reach  into  the  pelvis.  It  is  usually  fixed  by 
adhesions,  and  is  not  movable  under  manipulation  or  with  res- 
piration. 

Differential  Diagnosis. — The  dififerential  diagnosis  should  be 
made  from  the  history,  symptoms,  and  physical  signs.  Explora- 
tory puncture  should  not  be  resorted  to,  as  it  is  not  free  from 
danger.  A  hydatid  cyst  cannot  be  distinguished  from  a  simple 
serous  or  blood-cyst.  The  parasitic  nature  may  be  suspected  if 
there  are  great  adhesions. 
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From  ovarian  cystoma  the  diagnosis  should  be  made  by  the  his- 
tory of  the  enlargement,  its  mode  of  growth,  and  the  finding  of 
the  uterine  appendages  not  connected  with  the  cyst. 

If  suppurating,  it  cannot  be  distinguished  from  abscess  of  the 
spleen,  except  by  history  of  its  long  duration. 

Prognosis. — Huber  estimates  the  duration  of  this  process  in  the 
spleen  at  ten  years,  though  many  cases  may  pursue  a  much  more 
rapid  course.  Recovery  may  follow  from  sacculation,  suppura- 
tion, and  discharge  externally  or  into  the  intestines.  Recovery 
is  recorded  from  evacuation  by  route  of  the  lungs  (Coen). 

Surgical  Indications. — Echinococcus  cysts  of  the  spleen  may  be 
treated  by  splenectomy,  when  the  enlargement  is  of  moderate  size 
and  adhesions  are  surmountable.  The  danger  of  this  effort  is 
rupture  of  the  sac  and  peritoneal  contamination.  Bessel-Hagen 
reports  ten  cases  of  splenectomy  for  hydatids  within  the  last 
decade,  with  only  one  death.  The  usual  method  of  treatment, 
and  perhaps  the  safest  procedure,  is  laparotomy,  suture  of  the 
sac  to  the  parietes,  incision,  and  drainage. 
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SIMPLE  CYSTS  OF  THE  SPLEEN. 

Simple  cysts  of  the  spleen,  from  their  origin  in  extravasation 
of  blood  within  the  capsule,  are  usually  spoken  of  as  blood-cysts. 
Schalita  describes  a  tumor  as  large  as  a  man's  head,  which,  he 
believed,  had  its  origin  in  an  aneurism  of  a  branch  of  the  splenic 
artery.  In  Subbotie's  case  the  cystoma,  which  attained  to  the  size 
of  a  man's  head,  developed  after  a  severe  attack  of  intermittent 
fever.  Both  Pean  and  Wells  operated,  believing  that  they  had 
to  deal  with  an  ovarian  cystoma.  The  subjective  symptoms  are 
indefinite.  The  diagnosis  must  rest  upon  the  seat  of  develop- 
ment, direction  of  evolution,  and  the  continuity  of  the  tumor  with 
splenic  dulness.  A  cyst  developing  in  a  previously  displaced 
spleen  would  offer  the  greatest  difficulties  in  diagnosis. 

.  Bessel-Hagen  collects  7  cases  of  small  cysts  of  the  spleen  with 
sanguinolent  contents,  all  recovering  after  splenectomy. 
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Definition. — Enlargement  and  pigmentation  of  the  spleen  in 
chronic  malaria. 

Synonyms. — Malarial  spleen,  "  ague-cake." 

Frequency. — Malaria  is  distributed  through  a  wide  geographical 
range;  it  prevails  more  frequently  in  tropical  and  the  warmer 
temperate  climates,  and  exists  epidemically  in  swampy  regions, 
along  the  banks  and  deltas  of  great  rivers.  Among  the  residents 
of  such  localities  it  is  quite  common  to  find  "  ague-cake "  or 
enlargement  of  the  spleen. 

Etiology.— Malarial  splenic  hypertrophy  occurs  as  a  sequel  of  re- 
peated acute  malarial  infections  or  in  chronic  malarial  cachexia, 
and  is  attributed  to  the  deleterious  influence  of  the  hemocytozoa 
of  malaria  upon  the  blood.  The  parasite  of  the  estivo-autum- 
nal  fevers  is  most  usually  associated  with  this  phenomenon  of 
splenic  enlargement. 

P.\thology. — When  one  considers  the  grave  anemias  which,  of 
necessity,  follow  frequently  repeated  attacks  of  malaria,  the  re- 
sult of  the  degenerative  changes  which  occur  in  the  blood-form- 
ing organs,  it  is  not  surprising  that  we  should  find  its  chief 
pathological  expression  in  the  spleen,  which  organ  is  usually 
found  enlarged,  may  reach  below  the  umbilicus,  to  the  pubes, 
and  even  into  the  true  pelvis.  The  enlarged  spleen  is  firm  and 
has  distinct  borders.  There  is  frequently  perisplenitis  forming 
adventitious  attachments.  Its  capsule  is  thickened,  showing 
fibrous  plaques.  On  section  it  is  slate-colored,  and  trabeculse 
are  prominent. 

Thayer,  who  quotes  largely  from  Bignami,  thus  describes  the 
formation  of  the  splenic  hypertrophy :  There  is  an  aggregation 
in  the  pulp  of  the  spleen  of  great  numbers  of  red  blood-corpus- 
cles, which  are  shrunken  and  decolorized ;  they  are  included  in 
colorless  elements  of  the  spleen  as  brassy-colored  fragments  or 
hyaline  masses.  A  large  number  of  the  red  corpuscles  contain 
parasit'CS.  There  is  an  accumulation  of  colorless  elements  which 
contain  pigmented  red  corpuscles  that  are  often  necrotic.     As  a 

437 


438  SURGICAL   DISEASES   OF    THE   ABDOMEN. 

result  of  these  processes,  a  considerable  number  of  the  proper 
elements  of  the  spleen  become  necrotic,  while  others,  as  well  in 
the  pulp  as  in  the  follicles,  undergo  karyokinetic  division ;  this 
is  followed  by  hyperemia  of  the  splenic  pulp.  "  The  splenic 
pulp  is  crowded  with  phagocytes,  some  of  which  are  small  and 
similar  to  mononuclear  leucocytes,  while  others  are  extremely 
large.  .  .  .  These  cells,  which  may  attain  an  enormous  size,  are 
laden  with  pigment,  either  in  the  shape  of  large  blocks  and 
clumps,  or  in  small  spheres  or  rodlets  or  very  fine  granules." 
When  the  acute  infection  has  passed  and  the  hyperemia  subsides, 
changes  take  place  in  the  necrotic  areas  of  the  splenic  pulp,  the 
vessels  become  dilated,  forming  a  net-work  of  venous  lacunae. 
There  may  be  extensive  areas  of  cavernous  sinuses.  The  fol- 
licles undergo  hyperplasia,  attain  sometimes  to  three  or  four 
times  their  normal  size ;  there  is  hyperplasia  of  the  pulp  around 
the  follicles,  and  great  thickening  of  the  reticulum.  There  is 
widespread  deposit  of  melanin  throughout  the  connective  tissue 
and  pulp,  but  not  in  the  follicles.  "  When  one  considers,"  says 
Thayer,  "  that  each  new  infection  is  accompanied  by  fresh  proc- 
esses similar  to  this,  it  is  easy  to  appreciate  the  gradual  develop- 
ment of  enormous  splenic  tumors,  in  which  sometimes  it  is  dif- 
ficult, even  histologically,  to  recognize  the  original  structure  of 
the  organ." 

The  blood  will  show  the  characteristic  pigment,  but  not  neces- 
sarily the  malarial  parasite,  unless  examined  during  a  febrile 
attack.  The  crescentic  and  ovoid  forms  of  the  parasite  will 
probably  be  found,  if  the  infection  is  of  the  estivo-autumnal 
character.  There  is  decrease  of  red  blood-corpuscles,  a  decline 
in  hemoglobin.  The  number  of  white  corpuscles  in  malaria  is 
almost  invariably  subnormal. 

Symptoms. — Residence  in  malarial  districts,  or  history  of  recur- 
ring malarial  outbreaks  is  a  significant  anamnesis.  Some  pa- 
tients present  a  conspicuous  anemia  amounting  almost  to  a 
cachexia,  with  grayish-yellow  color  of  the  skin,  tendency  to 
edema  of  the  extremities,  muscular  weakness,  and  dyspnea. 
Gastro-intestinal  disturbances,  especially  a  persistent  and  annoy- 
ing diarrhea,  are  common  features.  Vespertine  or  irregular  tem- 
perature is  not  infrequently  encountered.  Other  individuals  may 
have  escaped,  in  a  great  measure,  or  have  passed  through  the 
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toxic  Stage,  and  appear  in  perfect  health,  presenting  as  their  only 
symptoms  the  enlarged  spleen  and  distress  due  to  the  mechanical 
effects  of  its  increased  size. 

The  tumor  presented  by  a  spleen  enlarged  from  malaria  may 
be  only  sufificient  to  show  a  moderate  increase  in  the  normal  out- 
lines of  the  organ,  or  it  may  produce  a  swelling  which  will  oc- 
cupy the  entire  abdomen,  resembling  a  full-term  pregnancy  or  an 
immense  uterine  fibroma.  The  enlargement  is  usually  asym- 
metrical, lying  chiefly  to  the  left  side.  Not  infrequently  the 
organ  is  displaced  so  that  both  poles  may  be  felt.  Its  edges  are 
sharp,  and  its  right  border  notched ;  left  lateral  and  posterior  sur- 
faces convex,  right  lateral  and  anterior,  flatter.  If  of  moderate 
size  and  not  attached  by  adhesions,  it  will  appear  to  change  its 
form ;  at  times  it  is  smooth  and  flat,  and  again  it  will  rise  up  as  a 
sharp  ridge ;  these  alterations  in  form  are  due  to  rotation  upon 
the  pedicle,  and  are  usually  accompanied  by  pain,  nausea  and 
vomiting;  and  in  one  instance  that  I  have  observed,  there  was 
great  depression,  amounting  to  shock,  which  was  relieved  when 
the  organ  spontaneously  assumed  its  normal  relations.  If  very 
much  enlarged,  it  may  be  felt  in  the  pelvis,  displacing  and  com- 
pressing the  pelvic  organs.  If  of  moderate  dimensions  and  not 
wandering,  it  will  move  with  respiration.  Unless  fixed  by  adhe- 
sions, a  hypertrophied  spleen  of  moderate  size  may  be  freely 
moved  upward  and  backward,  in  the  direction  of  its  normal 
residence.  Unless  displaced,  the  upper  end  is  concealed  by  the 
costal  margins  and  cannot  be  reached.  It  rests  in  close  apposi- 
tion to  the  parietes,  and  is  uniformly  dull  upon  percussion.  A 
venous  hum  is  not  infrequently  heard  "ever  it.  The  superficial 
abdominal  veins  are  often  enlarged,  and  the  outlines  of  the  liver 
are  usually  increased. 

Differential  Diagnosis. — The  diagnosis  of  malarial  hyper- 
trophy of  the  spleen  rests  upon  the  history  of  malarial  toxemia 
and  upon  the  blood-examination.  The  presence  of  pigment  and 
the  detection  of  the  parasite  should  distinguish  it  from  primary 
splenomegaly.  The  normal  or  subnormal  number  of  leucocytes 
eliminates  splenic  leukemia.  The  size  of  the  spleen  and  the  com- 
parative good  health  of  the  patient  are  sufficient  usually,  without 
the  blood-examination,  to  discredit  the  existence  of  pernicious 
anemia. 
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Prognosis. — The  moderately-enlarged,  soft  spleen  due  to  acute 
malarial  infection  will  yield  to  medical  treatment.  The  indur- 
ated, hypertrophied  spleen  of  chronic  malaria  may  exist  for 
many  years  without  causing  serious  symptoms.  It  is  exposed 
to  the  accidents  of  injury,  displacements,  and  torsion  of  the 
pedicle.  Laveran  and  Jonnesco  do  not  hold  that  the  spleen  is 
the  tomb  of  red  blood-corpuscles  bearing  parasites,  but  that  it 
is  a  receptacle  or  habitat  of  the  malarial  organism.  Those  pa- 
tients having  enlarged  spleens  and  resisting  malarial  treatment 
are  cured  of  their  chronic  malaria  and  anemia  by  the  removal  of 
the  organ.  "  To  remove  the  spleen,"  says  Jonnesco,  "  is  to  re- 
move the  breeding-place." 

Immediately  after  removal  of  the  spleen  leucocytosis  develops, 
which  may  be  several  months  in  disappearing.  After  splenec- 
tomy I  have  observed  decided  pyrexia,  great  weakness,  rapid 
wasting,  marked  anemia,  restlessness,  delirium,  vertigo,  and 
copious  intestinal  hemorrhage.  These  symptoms  continued  for 
several  days,  gradually  subsiding,  and  in  two  months  the  gen- 
eral condition  of  the  patient  was  excellent,  the  blood  almost 
normal. 

Contraindications  to  Oper.\tion. — The  size  of  the  organ  is  not 
a  contraindication  to  operation.  Extensive  adhesions,  accord- 
ing to  Bessel-Hagen,  are  the  most  positive  contraindication. 
Vanverts  found  that  in  39  cases  of  enlargement  with  marked 
adhesions  28  died,  while  in  35  without  adhesions  only  2  died. 

Surgical  Indications. — A  moderately  enlarged  spleen  which 
does  not  give  rise  to  pain  or  other  symptoms  does  not  demand 
removal.  If  pressure-  and  traction-symptoms  are  marked,  if 
anemia  is  progressive,  if  diarrhea  is  uncontrollable,  if  the  great 
mobility  of  the  spleen  renders  it  liable  to  torsion,  or  if  malarial 
symptoms  are  persistent,  we  should  then  resort  to  splenectomy. 
Bessel-Hagen  collects  61  cases  operated  upon  since  1891,  with  a 
mortality  of  23.4  per  cent.  Jonnesco  has  personally  operated 
28  times  for  malarial  hypertrophy,  with  8  fatalities. 
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Fig.  I. 


Fig.    2. 


Usual  Positions  of  Colon  in  Renal  and  Splenic  Enlargements. 

Fig.  I,  Renal  tumor  showing  usual  displacement  of  colon. 
Fig.  2,  Splenic  tumor  overlying  colon. 


PRIMITIVE  SPLENOMEGALY. 

Definition. — A  primary  endothelial  hyperplasia  of  the  spleen  with 
progressive  anemia. 

Synonyms. — Primary  splenic  anemia,  splenic  pseudoleukemia. 

Frequency. — The  condition  of  hypertrophy  of  the  spleen  with 
progressive  anemia  without  increase  in  white  corpuscles,  which 
are  the  essential  features  of  the  disease  under  consideration,  has 
recently  received  much  attention.  The  dififerent  pathological 
findings,  owing  chiefly  to  the  stage  of  the  disease  in  which  the 
specimens  were  obtained,  and  the  various  theories  of  the  etiol- 
ogy, have  led  each  ambitious  observer  to  designate  it  according 
to  his  own  peculiar  ideas ;  consequently  the  subject  is  befogged 
with  a  manifold  nomenclature.  Banti's  disease,  that  is,  splenic 
hypertrophy  with  hepatic  cirrhosis,  is  clinically  pictured  in  some 
of  Osier's  cases  of  splenic  anemia.  The  disease  described  by 
Gaucher,  and  later  by  Bovaird,  primary  splenomegaly,  presents 
the  same  features  as  the  splenic  pseudoleukemia  of  Sippy.  The 
clinical  and  pathological  studies  are  yet  too  few  to  justify  us  in 
expressing  positive  conviction  as  to  the  identity  of  the  several 
conditions,  and  until  then  we  cannot  determine  its  frequency.  I 
find  only  32  cases  upon  which  to  base  my  studies. 

Etiology. — Age:  In  1889,  von  Jaksch  described  a  form  of 
splenic  hypertrophy  as  '  anemia  infantum  pseudoleukemica,' 
which,  be  it  understood,  is  an  entirely  distinct  disease  from  that 
under  consideration.  Bovaird  holds  that  primary  splenomegaly 
is  necessarily  a  disease  of  childhood,  and  uses  that  as  an  argu- 
ment in  distinguishing  it  from  splenic  anemia  as  described  by 
Osier.  Waiving  the  contention  that  they  are  not  one  and  the 
same  disease,  we  find  two  cases  of  primary  splenomegaly  exhaus- 
tively studied  by  Brill,  and  four  by  Churton,  all  occurring  in 
adults.  On  the  other  hand,  several  cases  of  splenic  anemia  in 
children  are  recorded. 

Sex:   It  occurs  with  equal  frequency  in  the  sexes. 
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The  etiology  of  primary  splenomegaly  is  unknown.  Neither 
malaria,  tuberculosis,  nor  syphilis  are  satisfactorily  assigned 
causes.  Previous  state  of  health  has  no  predisposing  bearing; 
many  of  the  patients  are  apparently  in  perfect  health  when  the 
enlarged  spleens  are  discovered.  It  is  unnecessary,  and  perhaps 
futile,  to  attempt  to  define  the  relation  between  the  anemia  and 
the  hypertrophy  of  the  spleen.  Our  knowledge  of  the  physiol- 
ogy of  this  organ  is  too  limited  and  uncertain  to  warrant  us  in 
speaking  definitely  upon  its  functional  perversions.  We  know 
that,  in  all  cases  of  primary  splenomegaly  thus  far  reported,  the 
splenic  enlargement  precedes  any  marked  anemia ;  that  there  is 
progressive  deterioration  of  the  blood  with  hypertrophy  of  the 
spleen.  It  is  probable  that  the  changes  in  both  may  be  due  to 
some  toxic  general  condition;  yet  in  those  cases  of  marked  pri- 
mary splenomegaly  accompanied  by  anemia,  we  have  complete 
recoveries  following  removal  of  the  spleen,  which  would  indi- 
cate that  the  pathological  changes  in  that  organ  were  capable 
of  inducing  the  profound  alterations  in  the  blood  and  general 
nutrition. 

Pathology. —  Spleen:  The  spleen  is  greatly  enlarged,  having 
been  found  in  one  instance  to  weigh  twelve  and  a  half  pounds  in 
a  child  whose  total  weight  was  only  seventy-five  pounds.  The 
surface  is  generally  smooth  and  the  outlines  an  exaggeration  of 
the  normal,  though  there  may  be  areas  of  fibrous  adhesions.  A 
cut  section  will  show  slight  thickening  of  the  capsule,  and  trian- 
gular pyramidal  areas  extending  from  the  surface  into  the  cen- 
ter of  the  organ  will  be  observed.  These  are  infarctions;  they 
may  be  either  anemic  (white)  or  hemorrhagic  (red),  and  vary 
in  their  appearance  according  to  the  extent  to  which  organiza- 
tion or  reparative  processes  have  progressed.  The  structure  of 
the  infarct  is  that  usually  found  in  infarction  of  this  organ.  The 
trabeculce  of  the  spleen  are  somewhat  increased  in  thickness,  and 
when  the  organ  is  cut  it  offers  a  fibrous  resistance  to  the  knife. 
The  general  color  of  the  organ  is  dark-red.  But  little  change 
will  be  observed  in  the  Malpighian  bodies ;  upon  microscopical 
section  they  may  appear  nearly  normal,  or  may  show  an  in- 
creased amount  of  fibrous  tissue.  Throughout  the  bulk  of  the 
organ  the  reticulum  will  be  denser,  with,  in  many  areas,  a  great 
increase  in  the  normally-present  fibrous  tissue ;  this  may  be  espe- 
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cially  marked  around  the  blood-vessels.  Moderate-sized  areas 
of  fibrous  tissue  may  be  found  displacing  portions  of  the  pulp. 
The  pulp-spaces  are  often  dilated  and  filled  with  blood,  and  the 
endothelial  lining  gives  evidence  of  some  swelling.  Hyperplasia 
of  these  endothelial  cells  has  been  observed,  increasing  the  thick- 
ness of  the  lining  walls  of  the  spaces  to  several  layers  (Bovaird). 
Many  of  these  cells  may  have  desquamated,  and  are  then  found 
free  in  the  center  of  the  pulp-spaces,  making  a  picture  suggestive 
in  its  arrangement  of  the  desquamated  alveolar  cells  in  catarrhal 
pneumonia.  These  cells  may  vary  considerably  in  size,  some  of 
them  having  been  found  which  from  their  size  suggested  epi- 
thelial cells ;  they  may  be  polynuclear,  vacuolated,  or  may  pre- 
sent mitotic  figures.  There  is  probably  no  doubt,  however,  that 
these  cells  are  of  mesoblastic  origin,  and  that  the  process  may  be 
characterized  as  an  endothelial  hyperplasia. 

Blood:  The  hemoglobin  is  reduced,  as  is  also  the  number  of 
the  red  cells ;  in  a  series  of  cases  the  red  blood-corpuscles  aver- 
aged about  three  million  per  c.mm.  The  size  and  shape  of  the 
corpuscles  are  normal,  as  a  rule.  Irregular  cells  (poikilocytes) 
are  either  absent  or  present  in  very  small  numbers.  Nucleated 
red  cells  are  rarely  found.  The  percentage  of  leucocytes  is  nor- 
mal or  slightly  increased,  rarely  over  10,000  per  c.mm.,  while  the 
proportion  of  the  various  types  of  white  cells  to  each  other  is 
about  as  is  usually  found.  Pathological  varieties  of  white  cor- 
puscles are  generally  absent.  The  specific  gravity  of  the  blood 
is  diminished,  its  color  is  pale,  owing  to  the  reduction  of  hemo- 
globin, it  coagulates  rapidly,  and  the  blood-platelets  seem  to  be 
increased. 

Liver:  The  liver  may  be  increased  in  size,  the  amount  of  the 
increase  depending  somewhat  upon  the  length  of  progression  of 
the  disease,  cases  being  recorded  in  which  it  extended  to  the 
right  iliac  crest.  The  fibrous  tissue  of  the  organ,  as  well  as  the 
capsule,  shows  considerable  increase  in  thickness.  There  may 
be  increase  in  the  size  of  the  lymphatic  spaces,  and  they,  as  well 
as  some  of  the  capillaries,  may  be  found  to  contain  a  dark  iron 
pigment  (hemosiderin).  In  some  places  large  cells  are  found  in 
the  capillaries  and  lymphatics,  which  resemble  the  large  cells 
found  in  the  pulp-spaces  of  the  spleen ;  these  have  been  thought 
to   be   true    metastases    brought   to   the    liver   from    the    spleen 
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through  the  portal  vein ;  but  the  evidence  seems  to  show  that 
these  cells  in  the  liver  are  not  true  metastases,  but  that  their 
origin  is  from  a  hyperplasia  of  the  endothelial  lining  of  the 
lymph-spaces  and  from  the  connective  tissue  of  the  liver  itself 
(Bovaird). 

Lymph-Glands:  The  lymph-glands  for  the  most  part  remain 
normal  throughout  the  course  of  the  disease.  In  protracted 
cases  it  is  not  unusual  to  find  the  retroperitoneal  and  bronchial 
glands  somewhat  enlarged,  singly  or  in  groups.  Glandular  hy- 
pertrophy is  always  moderate,  if  present  at  all. 

Symptoms. — Primitive  splenomegaly  is  a  disease  of  unknown 
origin,  insidious  in  its  onset,  chronic  and  progressive  in  its 
course,  and  usually  fatal  in  termination  when  treated  medicin- 
ally. Prodromal  symptoms  are  inconstant  and  variable.  Mus- 
cular weakness,  headache,  epistaxis,  and  digestive  disorders  are 
occasionally  noted  in  the  previous  history  of  patients,  before  the 
recognition  of  any  organic  changes.  Usually  it  is  the  alteration 
in  figure,  the  perceptible  abdominal  enlargement  that  leads  the 
patient  to  consult  a  physician. 

Enlargement  of  the  Spleen:  The  several  disorders  of  the 
spleen,  which  we  have  embraced  under  one  head,  and  for  want 
of  pathological  differentiation  we  consider  as  one,  present  in  com- 
mon as  idiopathic  hypertrophy  of  the  organ,  and  this  enlarge- 
ment, being  uniform,  symmetrical  in  character,  constitutes  a 
true  hypertrophy,  which  is  one  of  the  essential  features  of  primi- 
tive splenomegaly.  It  is  the  first  symptom  to  attract  the  pa- 
tient's attention,  and  owing  to  the  position  of  the  spleen,  it 
attains  some  considerable  degree  of  enlargement  before  it  is 
recognized.  We  are,  therefore,  unable  to  fix  the  date  of  the  com- 
mencement of  the  pathological  process  which  results  ultimately 
in  such  pronounced  morphologj'.  The  growth  is  gradual ;  when, 
however,  the  organ  attains  to  sufficient  dimensions,  its  increased 
weight,  aided  by  gravity,  tends  to  produce  displacement,  alters 
the  relations  with  the  blood-vessels,  favors  congestion,  and  facili- 
tates rapid  growth ;  it  is,  therefore,  remarked  that  the  latter 
stages  of  this  disease  are  characterized  by  the  most  rapid  growth. 
Usually  the  organ  does  not  extend  more  than  a  hand's  breadth 
below  the  costal  margins,  but  in  some  instances  it  attains  the 
enormous    growth    met    with    in    true    leukemia.     The    enlarged 
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spleen  emerges  from  beneath  the  left  costal  arch,  clings  closely 
to  the  abdominal  wall,  develops  downward  and  to  the  right,  and 
overrides  all  structures  in  the  abdominal  cavity.  It  may  be 
moved  laterally,  but  by  preference  in  a  diagonal  direction  up- 
ward and  backward  from  right  to  left.  Its  lower  margin  may 
be  distinctly  outlined,  its  sharp  lower  pole  easily  grasped.  The 
left  lateral  and  posterior  surfaces  are  convex;  the  right  lateral 
and  anterior  surfaces  flatter  in  comparison.  The  right  border  is 
characteristically  notched,  which  anatomical  feature  is  not  ef- 
faced in  instances  of  greatest  hypertrophy.  Unless  fixed  by 
adhesions  it  responds  to  the  movements  of  the  diaphragm.  It  is 
uniformly  dull  over  its  surface ;  the  dulness  may  reach  to  the 
seventh  interspace.  It  is  liable  to  the  accidents  of  displacement 
with  torsion  of  its  pedicle.  By  traction  it  not  infrequently  ex- 
cites pain.  Tenderness  is  rarely  pronounced.  Disturbances  of 
the  stomach,  large  intestine,  pancreatic  and  biliary  secretions,  are 
mechanical  phenomena  attributable  to  pressure  or  traction  by 
displacement  of  their  attachments,  direct  or  indirect,  to  the 
spleen. 

Enlargement  of  Liver:  In  certain  forms  of  this  disease  there 
may  be  enlargement  of  the  liver.  Osier  remarked  it  in  a  few 
of  his  cases. 

Anemia:  Anemia  is  an  integral  part  of  the  pathology  of  this 
affection.  It  is  not  symptomatically  expressed  during  the  early 
stage  of  the  disease.  Osier  says  that  more  than  one-half  the 
cases,  when  they  come  under  observation,  show  only  slight  evi- 
dences of  anemia.  Sometimes  early,  and  sometimes  not  for  sev- 
eral years,  but  inevitably  at  some  time  in  the  course  of  the  dis- 
ease the  symptoms  of  anemia  appear.  The  debility,  loss  of 
flesh,  pallor  of  mucous  surfaces,  transient  edemas,  and  vertigo 
are  the  early  evidences  of  blood-depravity.  The  red  blood- 
corpuscles  may  show  4,000,000,  or  more,  the  hemoglobin  75  per 
cent,  to  80  per  cent.,  with  no  increase  of  white  corpuscles  in  this 
stage  of  the  disease ;  but  with  the  advance  of  the  splenic  hyper- 
trophy the  anemia  progresses  to  the  stage  of  cachexia,  and  the 
blood-examination  usually  shows  a  grade  of  anemia  of  a  chlor- 
otic  type.  In  the  advanced  stage  of  the  disease  the  red  blood- 
corpuscles  may  be  reduced  to  1,500,000;  hemoglobin  is  reduced 
to  a  very  slight  amount;  but  there  is  no  leucocytosis  presenting 
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the  characteristics  of  leukemia.  The  skin  is  often  bronzed,  even- 
ing elevation  of  temperature  is  not  unusual,  profuse  sweating  and 
sudamina  have  been  especially  remarked  by  Bovaird. 

Circulatory  Disturbances:  Hemic  murmurs  are  often  to  be 
heard  in  the  latter  stages,  the  carotids  throb,  and  the  abdominal 
veins  are  varicose.  Sippy  describes  the  pulse  as  full  and  fre- 
quent; it  is  more  often  feeble  and  frequent.  Vertigo  and  cardiac 
dyspnea  are  symptoms  of  sympathetic  disturbances,  as  they 
occur  before  there  is  marked  anemia  or  great  enlargement  of  the 
spleen. 

Hemorrhages:  All  authors  have  observed  the  frequency  of 
hemorrhages  from  the  mucous  membranes,  the  gums,  the  nose ; 
and  in  the  cachectic  stage  petechiae  may  be  distributed  over  the 
body.  But  Osier  especially  emphasizes  the  significance  of  hema- 
temesis  and  melena  as  symptoms  of  splenic  anemia ;  they  occurred 
in  more  than  one-half  of  his  15  cases,  and  in  some  instances  prior 
to  the  physical  and  microscopical  evidences  of  anemia,  and  often- 
times early  in  the  course  of  the  disease  and  at  varying  inter- 
vals. 

Digestive  Disturbances:  Nausea,  vomiting,  epigastric  or  left 
hypochondriac  pain  are  noted  as  early  symptoms  in  many  cases. 
In  others,  digestive  disturbances  do  not  appear  until  the  spleen 
attains  sufficient  dimensions  to  make  pressure,  and  anemia  and 
cachexia  are  well  advanced.  Diarrhea  of  an  intractable  charac- 
ter is  not  an  infrequent  symptom.  The  loss  of  appetite,  the 
attacks  of  vomiting,  and  intestinal  disturbances  hasten  the  de- 
cline. 

Ascites :  Transient  edema  may  occur  at  any  time  in  the  course 
of  the  disease,  but  peritoneal  eflFusion  does  not  usually  occur 
until  the  disease  is  well  advanced.  It  may  be  due  to  hepatic 
cirrhosis ;  it  is  more  probably  due  to  pressure  and  peritoneal  irri- 
tation, the  condition  of  the  blood  favoring  the  transudation. 

The  clinical  picture  of  primary  splenomegaly  is  characterized 
by  its  insidious  onset,  great  splenic  hypertrophy,  slight  hepatic 
enlargement,  anemia  of  a  chlorotic  type  at  first,  deepening  into 
cachexia,  but  never  approaching  a  leukemic  form ;  pigmentation 
of  the  skin,  capillary  hemorrhages,  gastro-intestinal  disturbances, 
a  cachexia  which  resembles  that  of  malignancy,  which  phenom- 
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ena  may  all  appear  in  a  few  months  or  be  protracted  through  a 
course  of  years. 

Differential  Diagnosis.  — Splenic-Myelogenous  Leukemia: 
The  clinical  phenomena  presented  in  this  condition  so  closely  re- 
semble splenic  anemia  that  from  symptoms  and  physical  signs 
we  cannot  make  a  trustworthy  differentiation.  We  are  forced, 
in  making  this  discrimination,  to  rely  upon  the  blood-examina- 
tion alone.  In  both  conditions  there  is  a  diminution  of  red 
blood-corpuscles ;  in  both  there  is  marked  decrease  in  the  per 
cent,  of  hemoglobin ;  in  both  the  color-index  may  be  normal  or 
lower ;  in  both  poikilocytosis  is  slight.  In  splenic  anemia  nu- 
cleated red  blood-cells  are  rare ;  in  leukemia  they  are  more  fre- 
quent than  in  any  other  form  of  anemia.  Under  some  compli- 
cations which  may  be  intercurrent  with  splenic  anemia,  we  may 
have  an  increase  in  the  number  of  leucocytes — otherwise  the 
white-cell  count  is  normal  or  only  slightly  increased ;  it  is  in 
splenic  leukemia  that  we  find  an  enormous  increase  in  leucocytes, 
far  greater  than  is  met  with  in  any  other  anemia.  Myelocytes 
are  rarely  found  in  splenic  anemia ;  the  number  of  myelocytes, 
sometimes  amounting  to  6o  per  cent,  of  the  leucocytes,  and  which 
Cabot  found  in  i8  cases  to  average  37.7  per  cent.,  so  far  exceeds 
the  highest  count  of  them  met  with  in  any  other  condition  that 
Cabot  thinks  that  the  blood  of  splenic-myelogenous  leukemia  is 
absolutely  peculiar  and  characteristic,  and  cannot  be  confused 
with  any  other  disease. 

Pernicious  Anemia:  In  pernicious  anemia  the  red  cells  may 
be  1,000,000  or  less  per  c.mm.,  arid  often  show  increase  in  diam- 
eter; in  primitive  splenomegaly  they  average  3,000,000,  often 
higher,  yet  in  extreme  cases,  in  the  stage  of  cachexia,  as  in  Case 
XIII  of  Osier's  series,  they  may  be  reduced  to  1,540,000,  but  are 
of  normal  diameter.  In  pernicious  anemia  there  is  a  marked 
decrease  in  leucocytes ;  in  primitive  splenomegaly  they  are  nor- 
mal in  number  or  slightly  above.  The  hemoglobin  in  pernicious 
anemia  is  variable,  sometimes  relatively  increased,  with  high 
color-index ;  in  primitive  splenomegaly  there  is  relatively  low 
hemoglobin,  the  decline  keeping  pace  with  the  progress  of  the 
disease.  Nucleated  red  cells  are  commonly  found,  often  in  num- 
bers in  pernicious  anemia,  the  megaloblasts  outnumbering  the 
normoblasts ;  nucleated  red   cells   are   exceptional   in   splenome- 
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galy.  Poikilocytosis  is  much  mpre  frequent  in  pernicious  anemia 
than  in  splenomegaly.  In  pernicious  anemia  Cabot  lays  stress 
upon  the  fact  that  the  red-blood-cell  count  may  approximate  the 
normal  several  times  in  the  course  of  the  disease,  each  time  fol- 
lowed by  relapse  and  a  rapid  fall  to  extreme  oligocythemia ;  in 
splenomegaly  the  progress  of  the  anemia  is  uninterruptedly  pro- 
gressive. Valuable  as  the  blood-examination  is,  we  need  not  rely 
entirely  upon  it  for  differentiation.  The  dead  pallor  of  pernicious 
anemia  is  characteristic  ;  in  splenomegaly  the  pale  color  of  anemia 
is  displaced  by  a  bronze-hue,  or,  as  Osier  observed  in  6  cases,  by 
a  well-marked  melanoderma.  In  all  forms  of  anemia  it  is  not 
unusual  to  find  the  spleen  somewhat  enlarged,  but  it  does  not 
attain  to  the  gigantic  dimensions  observed  in  primitive  spleno- 
megaly. Under  proper  hygiene  and  hematics  improvement  will 
be  noted  in  pernicious  anemia ;  but  in  primitive  splenomegaly  all 
medication  is  practically  ineffectual. 

Malaria :  The  enlarged  spleen  or  "  ague-cake  "  not  infrequently 
met  with  in  Southern  climes  presents  many  features  in  common 
with  primitive  splenomegaly.  The  irregular  temperature  and 
chills,  the  dirty  slate-colored  hue  of  the  skin,  renal  complica- 
tions, the  efficiency  of  quinine  and  arsenic,  and  the  detection  of 
the  Plasmodium  in  the  blood,  together  with  the  blood-pigment 
in  the  white  corpuscles,  are  points,  when  taken  collectively, 
which  exclude  primitive  splenomegaly. 

Gastric  and  Duodenal  Ulcer:  The  gastro-intestinal  symptoms 
with  hematemesis  and  melena  suggest  ulcer  of  the  stomach  or 
duodenum.  The  blood-examination  and  the  enlarged  spleen 
should  save  us  from  such  an  error. 

Prognosis. — The  course  of  this  disease  may  be  characterized  as 
progressive.  Its  duration  may  be  many  years,  and  patients  may 
die  of  intercurrent  trouble.  The  average  duration,  according  to 
Sippy,  is  about  two  years.  Osier  takes  a  somewhat  conserva- 
tive view,  and  does  not  advise  immediate  surgical  intervention. 
The  unfavorable  prognosis  under  medicinal  treatment,  and  the 
absolute  cures  and  low  mortality  from  splenectomy,  commend 
this  method  of  treatment. 

Surgical  Indications. — In  appropriately  selected  and  accurately 
diagnosed  cases  splenectomy  should  be  done. 


PRIMITIVE    SPLENOMEGALY.  449 

BIBLIOGRAPHY. 

Banti.     II   Policlinico,  No.  5,  1898. 

OsLER.     American  Jour,  of  Med.  Sci.,  Vol.  CXIX,  1900. 

Gaucher.     These  de  Paris,  1882. 

Bov.mrd.     American  Jour,  of  Med.  Sci.,  Vol.  CXX,  1900. 

SiPPY.     American  Jour,  of  Med.  Sci.,  Vol.  CXVIII,  1899. 

V.  Jaksch.     Wien.  klin.  Wochenschr.,  II,   1899. 

Brill.    American  Jour,  of  Med.  Sci.,  Vol.  CXXI,  igoi. 

Shurton.     British  Med.  Jour.,  Oct.  31,  1896. 

Cabot.     Clinical  Examination  of  the  Blood,  2d  edition,  1897. 


29 


WANDERING  SPLEEN. 

Definition. — A  displaced  movable  spleen. 

Synonyms. — Splenoptosis,  movable  spleen,  prolapse  of  the  spleen, 
splenectopia,  floating  spleen. 

Frequency. — Wandering  spleen  is  a  frequent  complication  of  all 
forms  of  splenic  enlargement ;  it  participates  in  general  enterop- 
tosis,  and  occasionally  occurs  as  an  independent  phenomenon. 

Etiology. — The  organ  is  maintained  in  its  position  chiefly  by  the 
phrenicosplenic  and  gastrosplenic  ligaments.  From  its  normal 
position  it  may  descend  because  of  increased  weight,  or  from 
relaxation  of  its  ligaments,  or  partial  rupture  of  its  supports  from 
trauma.  It  is  an  acquired  and  not  a  congenital  condition.  It 
is  rarely  met  with  in  men,  frequently  observed  in  multiparous 
women. 

Pathology. — In  prolapse  of  the  spleen  the  traction  upon  the 
phrenicosplenic  ligament  is  greatest,  and  may  cause  rupture  of 
the  suspensory  ligament,  or  may  elongate  it  into  a  thin  cord. 
The  spleen  is  then  supported  chiefly  by  the  gastrosplenic  attach- 
ment, and  tends  to  assume  a  horizontal  position  in  the  abdomen, 
the  hilum  then  being  directed  upward.  The  weight  of  the  organ 
exerts  traction  upon  the  stomach,  duodenum,  pancreas,  and  bile- 
duct.  The  tail  of  the  pancreas  has  been  found  drawn  into  the 
pelvis  by  the  spleen.  It  may  cause  uterine  displacements  by  its 
presence  in  the  pelvis  or  by  increased  intra-abdominal  pressure. 

With  descent  there  is  a  tendency  to  rotation  of  the  organ ;  the 
mechanism  of  the  rotation  is  probably  to  be  explained  by  peris- 
taltic action  of  the  intestines  and  by  gravity  in  changing  pos- 
ture of  the  individual.  It  has  been  found  rotated  upon  its  pedicle 
by  six  distinct  turns  (Stone).  The  effects  of  rotation  are  chiefly 
due  to  strangulation  of  the  circulation  of  the  spleen  and  pan- 
creas. Slight  constriction  affects  the  venous  circulation  chiefly, 
leading  to  enlargement  with  liability  to  rupture.  Gangrene  and 
peritonitis  may  result. 

An  inflamed  wandering  spleen  may  acquire  attachments  to 
the  intestines,  kinking  and  obstructing  them  ;  or  from  this  source 
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it  may  receive  infection,  splenic  abscess  resulting.  The  cases  of 
atrophy  of  displaced  spleens,  which  have  been  reported  by  Viard, 
may  have  been  due  to  gradual  torsion  of  their  pedicles  and  ob- 
struction of  their  blood-supply.  The  chief  effects  of  wandering 
spleens  are  attributable  to  traction  upon  the  stomach  and  pan- 
creas. Displaced  spleens  are  usually  enlarged ;  the  hypertrophy 
may  be  either  a  cause  or  an  effect  of  the  displacement ;  3'et  wan- 
dering spleens  of  normal  size  are  found. 

Symptoms. — The  symptoms  of  wandering  spleen,  as  one  would 
naturally  expect,  proceed  chiefly  from  traction  and  pressure. 
Gastric  disturbances,  nausea,  vomiting,  a  dragging  pain  in  the 
epigastric  and  left  hypochondriac  regions,  a  sense  of  weight  and 
heaviness,  are  complained  of.  These  patients  are  usually  thin 
and  gaunt,  suffer  from  diarrhea,  may  occasionally  be  jaundiced 
from  obstruction  of  the  common  duct  through  traction  on  the 
pancreas ;  and  menstrual  disorders  have  been  observed  in  asso- 
ciation with  movable  spleen.  They  are  conspicuously  nervous ; 
conscious  of  a  movable  organ,  they  grow  apprehensive  and 
melancholic. 

The  symptoms  of  wandering  spleen  become  interesting  and 
urgent  when  the  organ  rotates  upon  its  pedicle.  When  this  hap- 
pens the  pain  is  severe,  cramping,  paroxysmal  in  character,  and 
felt  chiefly  in  the  left  hypochondrium.  Vomiting  is  persistent 
and  shock  marked.  The  pulse  becomes  feeble  and  fast,  respira- 
tion restrained  and  shallow,  abdomen  hyperesthetic  and  quickly 
tympanitic,  bowels  constipated,  and  urine  scanty.  Urso  says 
that  the  most  important  symptoms  of  torsion  of  the  pedicle  are 
sudden,  acute  anemia  following  the  rapid  onset  of  symptoms, 
and  the  increase  in  the  size  of  the  spleen.  In  one  case  that  I 
observed  the  spleen  apparently  doubled  in  size,  and  the  patient 
died  in  collapse  in  six  hours  from  the  onset  of  S3'mptoms.  If  the 
rotation  be  partial  the  organ  may  spontaneously  right  itself,  and 
all  symptoms  will  then  subside.  The  symptoms  after  rotation 
depend  upon  the  completeness  of  the  strangulation. 

The  normal  area  of  splenic  dulness  is  oval  in  shape,  its  long 
axis  corresponds  to  that  of  the  ribs,  and  it  extends  from  the 
eighth  interspace  to  the  eleventh  rib,  between  the  mid-axillary 
and  mid-scapular  lines.  The  detection  of  a  tumor  of  splenic 
shape  in  the  left  half  of  the  abdomen  should  lead  us  to  determine 
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immediately  if  the  spleen  is  in  its  normal  position.  While  wan- 
dering spleens  are  usually  enlarged,  they  maintain  their  general 
splenic  contour.  They  may  lie  horizontally  across  or  in  the  ver- 
tical axis  of  the  abdomen,  they  may  even  be  displaced  to  the 
opposite  side,  or  may  rest  in  the  bottom  of  the  pelvis.  A  greatly 
displaced  spleen  of  moderate  size  will  not  respond  to  the  move- 
ments of  respiration ;  but  where  the  spleen  is  only  slightly  dis- 
placed or  very  much  enlarged,  unless  fixed  by  adhesions,  it  will 
obey  the  movements  of  the  diaphragm.  Uncomplicated,  it  is 
freely  movable,  chiefly  in  an  upward  and  backward  direction; 
and  when  it  has  escaped  from  beneath  the  ribs  its  borders  may 
be  outlined,  it  may  be  grasped  between  the  hands,  and  its  shape 
and  dimensions  well  shown  against  the  relaxed  abdominal  wall. 
Its  sharp  anterior  festoon-border  is  characteristic  and  diagnostic. 
In  rotation  of  the  organ  upon  its  pedicle  this  border  may  lie 
under  and  behind,  and  so  be  nonpalpable.  In  its  descent  it  lies 
in  apposition  to  the  anterior  parietes,  overlies  the  colon  and  in- 
testines, and  is,  therefore,  dull  over  its  anterior  surface.  Adher- 
ent coils  of  intestines  may  occasionally  give  areas  of  resonance. 
These  physical  signs,  with  the  absence  of  the  organ  from  its  nor- 
mal position,  determine  the  splenic  nature  of  the  tumor. 

Differential  Diagnosis.  —  Movable  Kidney:  A  wandering 
spleen  may  be  mistaken  for  a  movable  kidney.  The  superficial 
position  of  the  tumor,  the  shape  of  the  organ,  the  absence  of 
urinary  symptoms,  the  possibility  of  palpating  the  kidney  in  its 
site,  and  the  absence  of  the  spleen  from  its  normal  position,  suf- 
fice to  distinguish  the  two  conditions. 

A  displaced  spleen  was  diagnosed  by  Polk  as  a  pelvic  abscess. 
Klein  records  a  case  in  which  a  wandering  spleen  was  found 
lying  in  the  vesico-uterine  pouch ;  it  had  been  diagnosed  as  an 
anteversion  of  the  uterus,  and  a  pessary  was  found  in  the  vagina. 
It  has  been  repeatedly  mistaken  for  a  pedunculated  uterine 
fibroma.  These  errors  are  scarcely  pardonable.  Careful  inves- 
tigation as  to  the  seat  of  origin  of  the  tumor,  a  study  of  its 
physical  characteristics,  and  a  thorough  examination  should  dis- 
close the  true  nature  of  the  tumor. 

Greater  difficulties  of  diagnosis  confront  us  when  there  is  tor- 
sion of  the  pedicle.  There  may  be  no  history  or  knowledge  of 
enlargement  of  the  spleen,  the  symptoms  develop  suddenly  and 
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present  a  striking  similarity  to  intestinal  obstruction.  The  detec- 
tion of  the  characteristic  spleen-shaped  swelling,  its  rapid  increase 
in  size,  the  conspicuous,  acute  anemia,  and  the  possibility  of 
obtaining  bowel-action  by  means  of  enemata  should  make  the 
differentiation. 

Prognosis. — Wandering  spleens  are  not  necessarily  productive  of 
symptoms.  When  enlarged  they  usually  give  rise  to  distress. 
The  danger  lies,  first,  in  the  condition  causing  the  enlargement; 
second,  in  the  accidents  of  torsion  and  inflammation,  in  rupture 
of  the  pedicle,  stomach  or  duodenum,  or  of  the  spleen  itself,  and 
in  intestinal  obstruction. 

Surgical  Indications. — A  wandering  spleen  giving  rise  to  dis- 
tressing pain,  or  affecting  the  general  health  by  reason  of  vis- 
ceral disturbance,  should  be  removed.  Rapid  increase  in  the 
size  of  the  organ  or  great  mobility  should  indicate  the  danger  of 
complications  and  should  urge  to  surgical  interference. 

The  operative  mortality  of  splenectomy  for  wandering  spleen  in 
carefully  selected  cases  is  very  low.  In  43  cases  operated  upon 
in  the  last  decade  there  were  only  3  deaths  (Bessel-Hagen), 
results  which  commend  the  radical  operation  over  uncertain 
splenopexy.  Schwartz  removed  a  hypertrophied  and  wandering 
spleen  from  a  woman,  36  years  of  age,  in  the  fifth  month  of  preg- 
nancy; gestation  was  not  interrupted. 
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SARCOMA  OF  THE  SPLEEN. 

Primary  malignant  neoplasms  of  the  spleen  are  exceedingly 
rare.  They  occur  most  frequently  as  lympho-  or  round-celled 
sarcomata.  It  is  questionable  if  primary  carcinoma  of  the  spleen 
has  ever  been  met  with. 

The  tumor  usually  results  in  a  symmetrical  enlargement  of 
the  spleen,  resembling  the  simple  hypertrophies  or  enlargement 
from  leukemia.  The  growth  is  rapid,  metastases  occur  early, 
directly  by  the  blood  from  the  spleen ;  adhesions  and  secondary 
growths  are,  therefore,  common  complications.  The  diagnosis 
of  primary  malignant  disease  of  the  spleen  is  exceedingly  diffi- 
cult during  life,  and  it  is  not  improbable  that  malignant  spleens 
have  been  removed  and  the  specimens  mistaken  for  splenome- 
galy. There  are  no  characteristic  symptoms  or  signs  that  enable 
us  to  determine  the  malignant  character  of  the  splenic  tumor. 
The  disease  appears  to  be  more  common  in  adults  and  in  women. 
Billroth  has  the  distinction  of  removing  the  first  malignant  neo- 
plasm of  the  spleen,  in  1884,  recorded  by  Von  Hocker.  In  malig- 
nant disease  of  the  spleen  the  blood  shows  marked  leucocytosis, 
characterized  by  an  increase  in  the  eosinophile  cells  and  by  an 
absence  of  polymorphism.  It  is  chiefly  upon  the  blood-examina- 
tion and  the  rapid  splenic  enlargement  that  we  are  able  to  ex- 
clude leukemia. 

Bessel-Hagen  collected  5  cases  of  sarcoma  of  the  spleen  re- 
moved by  operation  prior  to  1890,  with  a  mortality  of  40  per 
cent. ;  since  then  4  cases,  with  a  mortality  of  25  per  cent.  Two 
patients  lived  after  removal  of  the  spleen  2  and  4  years  respec- 
tively. Extensive  adhesions  greatly  increase  the  dangers  and 
difficulties  of  the  operation,  and  darken  the  postoperative  prog- 
nosis. 
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TUBERCULOSIS  OF  THE  SPLEEN. 

Tuberculosis  of  the  spleen,  as  a  primary  infection,  is  admit- 
tedly rare.  Hamilton  records  a  case  observed  in  the  Presby- 
terian Hospital,  Chicago.  Of  twelve  cases  of  tuberculosis  in 
children,  in  ten  the  spleen  was  the  site  of  chief  manifestation 
(Manicatide).  In  all  the  spleen  was  enlarged.  The  tubercles 
involve  chiefly  the  IMalpighian  corpuscles  and  pulp,  and  are 
sparsely  distributed  in  the  interstitial  tissue.  There  is  thick- 
ening of  the  capsule,  with  perisplenitis.  The  organ  is  enlarged 
and  tender,  usually  displaced.  Emaciation,  pyrexia  and  diar- 
rhea are  active  symptoms.  The  progress  of  the  disease  is  usu- 
ally rapid. 

Splenectomy  is  indicated  only  in  the  early  stage  and  in  the  ab- 
sence of  other  localization. 
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ANGIOMA  CAVERNOSUM  OF  THE  SPLEEN. 

I  find  two  reports  of  this  unusual  growth  of  the  spleen.  In 
Hunter  McGuire's  case,  recorded  by  Hoge,  in  a  woman,  ast.  45 
years,  loss  of  flesh,  alternating  attacks  of  diarrhea  and  constipa- 
tion, with  the  development  of  a  tumor  in  the  left  side,  which 
reached  to  the  pelvis,  were  the  symptoms  which  called  for  opera- 
tion. Recovery  was  prompt,  and  when  last  heard  from  the 
patient  was  in  excellent  health. 

Homan's  patient  was  a  female,  set.  22  years ;  when  first  seen 
she  was  very  anemic,  with  a  pulse  of  142.  The  abdomen  had 
been  enlarged  for  over  a  year,  and  had  been  tapped  upon  five 
different  occasions ;  at  each  tapping  seven  to  ten  quarts  of  bloody 
fluid  were  removed.  At  the  first  operation,  a  year  after  the  first 
tapping,  seventeen  pounds  of  bloody  ascitic  fluid  were  removed 
from  the  abdomen,  and  an  omental  tumor  and  a  supernumerary 
spleen  were  ablated.  Four  months  later,  a  second  operation 
was  done ;  several  flattened  masses  were  found  in  the  mesentery, 
the  spleen  was  found  enlarged  and  was  removed.  The  patient 
survived  this  operation  only  a  short  time. 

In  cavernous  angioma  the  spleen  is  dark,  soft,  and  highly  vas- 
cular. Microscopical  examination  shows  that  the  capillary  sys- 
tem is  lost,  and  that  the  blood  is  contained  in  a  number  of  freely 
intercommunicating  spaces,  which  resemble  the  corpora  caver- 
nosa of  the  penis.  The  walls  are  formed  of  a  thin  connective  tis- 
sue with  an  epithelial  lining,  and  where  the  wall  is  formed  by 
splenic  tissue  proper  there  seems  to  be  a  slight  thickening,  as  if 
there  had  been  a  preexisting  space. 
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RENAL  CALCULUS. 

Definition. — A  free  concrement  formed  in  the  interstitial,  paren- 
chymatous, or  pelvic  portion  of  the  kidney. 

Synonym. — Nephrolithiasis. 

Frequency. — Renal  calculi  may  be  voided  spontaneously,  may 
occupy  secondary  positions,  or  may  remain  symptomatically 
quiescent.  Therefore,  any  statistics  as  to  their  supposed  fre- 
quency are  valueless. 

Etiology. —  Age:  It  is  generally  stated  and  accepted  that 
renal  calculus  occurs  most  commonly  at  two  periods  of  life,  in 
children  under  fifteen  years  of  age,  and  in  individuals  over  fifty 
years.  In  this  country  it  is  most  frequently  met  with  between 
the  ages  of  thirty  and  fifty  years  and  is  quite  unusual  in  children. 

Sex:  Of  90  patients  subjected  to  surgical  procedure,  32  were 
females  and  58  were  males,  which  figures  perhaps  indicate  the 
relative  frequency  in  the  two  sexes.  Morris,  combining  his  sta- 
tistics with  those  of  Tufifier,  finds  that  in  a  total  of  406  cases 
there  were  218  males  and  185  females.  There  is  no  satisfactorily 
assigned  reason  why  it  should  appear  in  the  one  sex  more  than 
in  the  other.  The  ratio  3  males  to  i  female,  usually  given  in 
the  text-books,  shows  a  predilection  for  males  which  does  not 
exist. 

The  conditions,  predisposing  and  exciting,  which  give  rise  to 
the  formation  of  renal  calculus  are  by  no  means  clearly  defined. 
Climate,  character  of  food,  water,  occupation,  have  each  in  their 
turn  and  all  together  been  held  as  influences  sufficient  in  them- 
selves to  lead  to  the  formation  of  renal  concretions.  All  modern 
writers  reject  as  inconsequential  such  predisposing  causes. 
Upon  the  presumption  that  calculi  were  due  merely  to  a  precipi- 
tation of  inorganic  elements,  which  exist  normally  in  the  urine, 
but  for  some  reason  were  in  excess,  the  formation  of  such  cal- 
culi was  attributed  to  the  constitutional  condition  supposed  to 
be  responsible  for  this  excess  of  salts.  Such  a  state  was  desig- 
nated a  '  diathesis.'     Many  of  the  highest  authorities  maintain 
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that  heredity  exerts  a  strong  influence  in  the  production  of  cal- 
culus. Against  these  theories  of  heredity  and  the  constitutional 
origin  of  renal  calculus  Newman  long  ago  brought  forth  incon- 
trovertible argument.  Uric-acid  stones  do  not  necessarily  form 
in  conditions  in  which  those  crystals  are  in  excess ;  for  instance, 
in  leukemia,  in  which  there  is  an  enormous  excess  of  uric  acid 
in  the  urine,  calculi  are  rarely  formed ;  and  on  the  other  hand, 
such  calculi  may  form  when  a  diminished  amount  of  uric  acid 
is  being  eliminated  (Harris). 

The  examination  of  uric-acid  infarctions  in  new-born  infants 
and  of  the  calculi  themselves  furnishes  information  as  to  their 
etiology.  After  dissolving  the  inorganic  elements,  Ebstein 
found  that  there  was  an  organic  substance,  albuminous  in  nature, 
in  which  the  solid  particles  had  been  entangled.  Scharling  and 
Ord  believe  that  this  colloid  cement-substance  is  necessary  for 
the  formation  of  calculi.  This  substance  or  stroma  is  the  prod- 
uct of  the  mucous  membrane  largely,  and  consists  of  mucus, 
debris,  and  epithelium,  the  result  of  inflammation,  the  "  stone- 
formation  "  catarrh  of  von  Hemsbach.  This  is  the  organic  base 
essential  to  the  formation  of  all  free  concretions. 

The  detection  of  bacteria  in  the  center  of  renal  calculi,  first 
made  by  Galippe  in  1886,  is  an  observation  now  common  in  con- 
crement-formation ;  and  the  inference  is  natural  that  the  micro- 
organisms excite  the  catarrhal  inflammation,  the  products  of 
which  favor  crystallization  and  precipitation,  the  minute  aggre- 
gation growing  by  accretion.  It  is  very  clear  that,  following 
infection,  bacterial  decomposition  of  urine  does  take  place ;  and 
in  such  instances  it  is  proper  to  ascribe  to  the  microorganisms 
the  initial  and  essential  part  in  the  formation  of  calculus.  Ba- 
ginsky  asserts  that  in  infants  suffering  from  intestinal  trouble 
he  has  found  masses  of  colon-bacilli  in  the  pelvis  and  canals  of 
the  kidney,  and  in  consequence  of  their  action  has  seen  a  pye- 
lonephritis. In  Lennander's  case,  in  addition  to  the  stone,  was 
found  a  brownish  mass  composed  of  a  fibrinous,  albuminous 
body,  urates,  coloring  matter  of  the  urobilin  group,  and  zooglese 
of  colon-bacilli.  It  is  an  unproved  assumption  to  accredit  the 
formation  of  stones  to  bacteria  without  infection  of  the  kidney. 
That  these  microorganisms  can  filter  through  the  uriniferous 
tubules,  calices  and  pelvis,  exciting  no  pathological   change  in 
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the  kidney,  and  yet  give  rise  to  stone-formation,  is  attributing 
to  them  a  pathological  result  that  they  nowhere  else  in  such  man- 
ner initiate. 

The  presence  of  a  foreign  body  in  the  kidney  or  its  pelvis  does 
not  necessarily  result  in  the  formation  of  a  concrement.  Maas's 
observation  upon  the  effect  of  traumatism  with  hemorrhagic  ef- 
fusion into  the  renal  substance  would  indicate  that  around  a 
blood-clot  there  would  be  no  crystalline  deposit  unless  there  was 
inflammation.  Tuffier's  experiments  upon  animals  showed  that 
there  was  no  stone-formation  as  long  as  asepsis  was  maintained. 
These  facts  are  certainly  conclusive  that  inflammation  and  de- 
composition of  urine  with  formation  of  ammonio-magnesium 
phosphate  give  the  conditions  necessary  for  the  formation  of 
phosphatic  calculi,  but  do  not  explain  the  pathogeny  of  the  other 
varieties. 

Renal  calculi  are  composed  of  substances  that  are  normal  con- 
stituents of  the  urine,  and  these  substances  need  not  be  present 
in  abnormal  amount ;  hence  stone-formation  cannot  be  said  to 
be  due  to  a  diathesis.  It  would  appear  that  the  only  essential 
is  the  presence  of  a  colloid  cement-substance,  without  which  any 
solid  ingredients  of  the  urine  would  not  cohere.  The  presence  of 
the  albuminoid  matter  is  abnormal,  and  must  be  due  to  inflam- 
mation, which  in  turn  may  be  due  to  any  one  of  several  causes, 
perhaps  most  frequently  to  bacterial  infection. 

Pathology. — Renal  calculi  may  be  homogeneous  in  structure, 
or  distinctly  stratified  in  arrangement.  They  are  named  from  the 
inorganic  elements  which  enter  into  their  composition,  as  uric- 
acid  stones,  phosphatic,  oxalate-of-lime,  cystin,  etc.  They  are 
classified  as  simple  and  compound ;  simple  when  containing  only 
one  constituent  of  the  urine,  compound  when  composed  of  two 
or  more.  The  classification  of  Albarran  and  Dickinson  into  pri- 
mary and  secondary  stones,  in  view  of  recent  etiological  studies, 
is  no  longer  desirable.  The  kind  of  calculus  usually  varies 
with  the  age  of  the  patient ;  Mr.  Taylor  found  the  urate  of  am- 
monium so  frequently  the  nucleus  of  calculus  in  infancy  that  he 
named  such  concretions  the  '  infantile  calculus  ' ;  in  adult  life  the 
uric-acid  concrement  is  the  most  usual  variety,  while  in  advanced 
age  the  formation  is  of  the  oxalate  of  lime. 
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The  uric-acid  calculus  is  the  most  common  of  all  varieties.  It 
varies  in  size  from  that  of  a  grain  of  sand  to  that  of  a  goose-egg. 
Its  weight  varies  from  10  to  1,000  grains,  though  it  is  reported 
that  Reynier  removed  by  operation  a  calculus  of  this  variety 
which  weighed  9,750  grains.  The  surface  is  smooth  or  granu- 
lar, the  color  dark-yellow  or  red.  It  may  be  simple  in  structure, 
or  show  a  uric-acid  nucleus  encased  in  a  shell  of  earthy  phos- 
phates. 

The  oxalate-of-lime  stone  is  usually  dark-brown  or  greenish  in 
color,  almost  black,  generally  of  rough  surface,  and  very  hard, 
often  showing  a  nucleus  of  uric  acid. 

The  phosphatic  calculus  is  irregular  in  shape,  whitish  or  gray- 
ish in  color,  usually  soft  and  friable. 

The  cystin  stone  is  soft,  waxy,  and  brownish-yellow. 

The  xanthin  variety  is  red,  smooth,  and  friable. 

Compound  stones,  as  a  rule,  have  an  outer  rind  of  the  triple 
phosphates. 

Location  of  Stones:  Calculi  may  occupy  any  part  of  the  kid- 
ney. Uric-acid  and  urate  concretions  form  chiefly  in  the  tubular 
structure  of  the  kidney,  while  the  other  varieties  usually  occupy 
the  calices.  The  shape  of  the  stone  depends  upon  its  seat  of 
formation,  upon  its  composition,  and  upon  the  number  of  stones. 
When  several  stones  lie  together  they  are  faceted.  When  they 
occupy  the  renal  pelvis  they  are  branched  and  irregular,  and  often 
form  a  fairly  accurate  cast  of  this  cavity  and  the  calices.  Such 
calculi,  being  usually  of  phosphatic  composition,  are  friable,  and 
may  spontaneously  undergo  fragmentation.  A  movable  stone 
is  generally  smooth  and  round.  The  stone-formation  occurs  in 
both  kidneys  in  20  per  cent,  of  cases. 

Niunber  of  Stones:  In  about  50  per  cent,  of  the  cases  there 
is  only  a  single  stone. 

The  changes  that  occur  in  the  kidney  incident  to  the  presence 
of  a  calculus  are  due  to  the  pressure  of  the  foreign  body,  inflam- 
mation, and  obstruction  to  the  renal  urine.  These  changes  do 
not  follow  as  an  immediate  sequence  of  the  calculus-formation. 
A  stone  of  large  size,  irregular  and  mammillated,  may  remain  im- 
bedded in  a  calyx  or  in  the  substance  of  the  kidney  many  years, 
giving  rise  only  to  limited  and  insignificant  changes.  If  the 
calculus-formation    is   large   or   multiple,   the    atrophy   resulting 
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Nephrolithiasis  ;  Kidney  and  Part  of  Ureter. 

A.  Spiculated  oxalate  calculus  in  upper  part  of  greatly  dilated  pelvis  and  calices.      The 

stone  consists  of  four  bosses  each  almost  covered  by  miliary  bosses  or  spicules. 
Three  of  the  bosses  are  shown  in  the  drawing  ;  one  above  and  one  below  the  leader 
from  A,  and  one  directly  to  the  right  of  the  end  of  the  leader.  The  remaining  pro- 
jection is  on  the  other  side  of  the  stone  and  extends  upward  into  a  dilated  calyx. 

B.  A  smaller   conical   calculus  ;  the  base  only  of  the  stone  is  shown,  the  apex  extends 

into  a  calyx. 

C.  Greatly  dilated  calyx  resulting  from  pressure,  obstruction  and  irritation  by  the  lowest 

boss  of  the  calculus  A. 

D.  Ureter  which,  at    the   end,  has   been  dissected    free    from   the  peri-ureteral,    newly- 

formed  fibrous  tissue  that  surrounds  it  and  extends  up  over  the  dilated  pelvis.  The 
moderate  but  long  continued  inflammation  of  the  mucosa  of  the  pelvis  and  ureter 
has  given  rise  first  to  an  interstitial  ureteritis  and  pyelitis  which  later  has  extended 
to  the  juxtaposed  connective  tissue  inducing  what  might  be  termed  chronic  pro- 
ductive peripyelitis  and  peri-ureteritis  which  in  turn  have  led  to  more  or  less  firm 
attachment  to  adjacent  structures. 
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from  pressure  may  destroy  the  entire  renal  parenchyma.  Every 
stone,  however  small,  is  surrounded  by  a  limited  zone  of  atrophy 
and  induration,  which  may  become  the  seat  of  fatty  or  malig- 
nant changes.  Small  calculi,  movable  in  the  pelvis,  excite  irrita- 
tion, resulting  in  nephritis  or  pyelitis,  abrading  the  mucous  mem- 
brane, and  causing  minute  hemorrhages.  Such  a  stone  may 
occlude  the  ureteral  orifice  and  cause  a  retention  of  urine  in  the 
kidney.  This  condition  of  hydronephrosis  is  only  exceptionally 
due  to  stone,  yet  it  may  occur,  and  the  kidney  be  converted  into 
a  large  multilocular  cyst,  the  calices  forming  the  septa.  The 
secreting  substance  of  the  kidney  rapidly  atrophies  and  is  ab- 
sorbed after  complete  ureteral  obstruction,  and  the  resulting  cyst 
is  then  not  so  large  as  when  the  stone  intermittently  obstructs. 
Usually  the  calculus  excites  such  irritation  as  to  invite  mixed  in- 
fection ;  if  in  the  substance  of  the  kidney,  a  renal  abscess  follows, 
which  may  open  into  the  pelvis  and  imperfectly  discharge  through 
the  ureter,  or  it  may  perforate  the  capsule  and  appear  as  a  peri- 
renal suppuration,  and  the  stone  may  wander  through  this  open- 
ing to  be  discharged  through  a  mural  fistula.  A  perinephric  ab- 
scess may  become  subdiaphragmatic,  but  usually  the  pus  burrows 
into  the  loin  or  inguinal  region,  and  may  then  be  mistaken  for  ap- 
pendicular suppuration,  but  the  true  pathogeny  of  many  perirenal 
suppurations  is  appendicitis.  A  stone  in  a  calyx  or  the  pelvis 
of  the  kidney  abrades  the  mucous  membrane,  by  pressure-necro- 
sis causes  ulceration,  forms  an  atrium  for  infection,  and  the 
pyogenic  organisms  supplied  by  the  blood  or  urine  give  rise  to 
suppurative  pyelitis,  suppurative  pyelonephritis,  and  pyonephro- 
sis. The  pelvis  of  the  kidney  may  contain  the  stone  and  be 
primarily  infected,  but  the  tendency  of  this  infection  is  rapidly  to 
extend  and  to  destroy  the  renal  substance,  a  disastrous  conse- 
quence attributable  not  only  to  the  infection,  but  to  the  partial 
or  complete  occlusion  of  the  ureter  by  the  calculus  or  tissue- 
debris,  and  by  inflammation  of  that  duct  itself.  The  retained 
and  decomposing  urine  and  pus  accumulate  in  the  kidney,  a  con- 
dition designated  pyonephrosis.  If  the  process  is  acute,  which 
it  only  exceptionally  is,  the  rapid  distention  may  lead  to  rupture 
of  the  capsule  or  pelvis  of  the  kidney  into  the  bowel,  peritoneal 
cavity,  or  surrounding  retroperitoneal  tissues.  Usually  a  pyone- 
30 
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phrosis  from  calculus  is  chronic,  the  fibrous  and  fatty  capsules  of 
the  kidney  become  thick  and  acquire  adhesions. 

Stones  lodged  in  the  lumen  of  the  ureter  are  passed  from  the 
calices  or  pelvis  of  the  kidney;  they  never  form  in  the  ureter. 
Sharp  small  stones  are  more  likely  to  lodge  than  perfectly  round 
smooth  ones.  The  obstruction  may  be  partial  or  complete. 
Schenck,  in  tabulating  84  operative  cases  of  ureteral  calculi,  found 
the  position  of  the  stone  cited  in  81  cases.  In  19  the  calculus 
was  arrested  within  2^  inches  of  the  kidney,  in  8  at  or  near  the 
pelvic  brim,  while  in  41  (over  50  per  cent.)  it  was  within  2  inches 
of  the  vesical  mouth  of  the  ureter.  If  the  obstruction  is  partial, 
intermittent  hydro-  or  pyonephrosis  with  degeneration  of  the 
kidney  will  follow ;  if  absolute,  rapid  atrophy  takes  place,  should 
the  patient  escape  anuria.  The  effect  upon  the  ureter  is  to  pro- 
duce rapid  dilatation  ;  it  may  attain  to  the  size  of  the  colon.  The 
walls  become  thickened  by  inflammation  and  adhesion.  Stric- 
tures may  be  seen  in  the  canal,  indicating  stations  of  temporary 
lodgment  of  the  stone.  By  ulceration  a  stone  may  migrate  from 
the  ureter  and  be  discharged  either  into  a  viscus,  or,  an  abscess 
having  formed,  escape  externally  through  a  fistula. 

Symptoms. — A  renal  concrement  may  form,  exist,  and  pass  from 
the  body  symptomlessly ;  or  it  may  reside  quiescently  for  an  in- 
definite period  in  the  kidney.  We  must  not  forget  the  post  mor- 
tem finding  quoted  by  Doran,  in  which  there  were  24  kidneys  con- 
taining stones,  II  only  having  had  symptoms,  13  without.  It  is 
of  far  greater  importance  that  we  should  appreciate  that  this 
secretive  behavior  often  conceals  a  progressive  pathological  proc- 
ess. In  a  general  way,  it  may  be  said  that  a  stone  grows  in 
importance  as  it  approaches  the  pelvis  (Morris) ;  that  movable 
stones  give  rise  to  a  greater  variety  of  and  to  more  severe  symp- 
toms than  fixed  or  imbedded  calculi ;  and  that  smooth  stones  ex- 
cite less  pain  than  rough  ones.  All  this  is,  in  a  measure,  true, 
but  the  exceptions  are  so  frequent  as  almost  to  constitute  the 
rule.  Nephrolithiasis  is  essentially  a  chronic  condition  ;  its  mani- 
festations may  be  insignificant,  obscure  and  misleading,  generally 
intermittent  in  character,  sometimes  distressingly  acute,  and 
when  complicated  by  infection  or  obstruction,  imperious  in  na- 
ture. The  symptoms  are  so  variable  and  so  often  referred  to 
other  organs  that  the  first  difficult}'  we  encounter  is  in  determin- 
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ing  whether  or  not  it  is  the  kidney  that  is  affected.  Having 
reached  this  conchision,  we  are  further  embarrassed  by  the  knowl- 
edge that  the  symptoms  of  other  renal  conditions  closely  simu- 
late those  of  renal  calculus.  Conclusive  as  the  Rontgen  ray  may 
appear  to  be  in  the  detection  of  calculus,  the  author  would  advise 
against  the  acceptance  as  conclusive  of  any  one  symptom,  sign, 
or  crucial  test  in  any  condition ;  they  are  often  fallacious,  and  if 
harmful  in  no  other  way  it  discourages  analytical  study  of  the 
special  symptoms,  every  one  of  which  must  be  considered  in  the 
diagnosis  of  renal  calculus,  and  to  the  particularization  of  which 
we  now  proceed. 

Pain:  Pain,  the  most  common  symptom  of  nephrolithiasis,  is 
a  product  of  several  different  factors :  the  irritation  of  the  cal- 
culus itself  as  a  foreign  body,  the  ureteral  obstruction,  and  the 
accompanying  inflammation  may  separately  or  in  combination 
be  responsible  for  the  pain.  A  stone  firmly  fixed  in  the  cortical 
substance  of  the  kidney  may  not  produce  pain ;  but  if  loosely 
encapsulated,  especially  if  it  is  irregular  and  spinous,  pain  may 
be  the  only  symptom  of  such  a  calculus.  A  smooth  stone,  mova- 
ble in  the  pelvis  or  a  calyx,  will  excite  great  pain,  whereas  a 
rough  one,  fixed  in  any  position,  does  not  necessarily  do  so.  The 
intensity  and  quality  of  the  pain  depend  more  on  the  location 
and  mobility  of  the  stone  than  upon  its  shape.  A  calculus,  large 
or  small,  which  obstructs  the  ureteral  orifice,  leads  to  a  renal 
urinary  retention  and  to  sudden  distention  of  the  kidney.  In 
such  instances  the  pain  is  that  of  distention,  a  continuous,  ach- 
ing pain,  accompanied  by  great  tenderness.  If  the  calculus  be- 
comes engaged  in  the  ureter  the  character  of  the  pain  is  now 
paroxysmal,  and  the  suffering  perhaps  more  intense  and  more 
unbearable  than  that  met  with  in  any  human  ailment.  When 
a  calculus,  resident  in  the  pelvis  or  substance  of  the  kidney,  is 
attended  by  inflammation,  the  pain  is  always  continuous,  due  to 
the  accumulating  products  of  inflammation,  which  distend  the 
pelvis  or  the  capsule  of  the  kidney,  obstruct  the  ureter,  and  pre- 
vent the  outflow  of  urine. 

Renal  pain  is  either  direct  or  referred.  When  confined  to  the 
immediate  region  of  the  kidney,  it  is  said  to  be  direct,  and  as 
such  it  may  be  sharp  and  lancinating,  a  dull  ache,  or  it  may 
appear  as  a  stiffness  and  lameness ;  sometimes  produces  scolio- 
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sis ;  or  else  it  is  frequently  described  as  a  lumbago,  and  is  then 
felt  or  complained  of  only  when  the  body  is  in  a  strained  or 
stooping  posture.  The  pain  is  usually  intermittent,  excited  by 
exertion  or  exercise,  and  relieved  by  rest  in  a  recumbent  position. 
These  direct  renal  pains  may  exist  as  a  symptom  of  renal  calcu- 
lus intermittently  for  years,  and  assume  importance  only  upon 
the  occurrence  of  obstruction  or  inflammation.  The  pain  of  re- 
nal calculus  is  not  always  confined  to  the  kidney  affected,  and 
indeed  may  be  felt  exclusively  in  parts  remote  from  the  kidney. 
In  renal  calculus  pain  is  reflected  downward,  usually  in  the 
course  of  the  ilio-inguinal  nerve  to  the  genitals,  and  inner  side 
of  the  thigh  by  the  genitocrural  nerve.  It  is  also  felt  in  the 
abdomen,  in  the  sacrum,  and  in  the  course  of  the  sciatic  nerve  to 
the  sole  of  the  foot.  Exceptionally  only  is  renal  pain  reflected 
upward.  Vesical  irritation  may  be  sympathetic  or  due  to  a  de- 
scending inflammation.  Renovesical  reflex  is  a  common  phe- 
nomenon ;  frequent  and  painful  urination  may  lead  us  into 
ridiculous  error.  The  pain  in  the  genitals  may  sometimes 
be  inflammatory  in  character,  especially  in  children,  when 
orchitis  without  assignable  cause  occurs  as  a  symptom  of 
renal  calculus.  Abrahams  reports  instances  of  inflammation 
of  the  testicles  and  ovaries  occurring  in  nephrolithiasis,  caus- 
ing confusing  symptoms.  It  is  asserted  that  in  calculus- 
disease  of  one  kidney  the  pain  may  be  referred  and  felt  solely 
in  the  sound  kidney,  thus  leading  to  operative  error.  This  was 
a  warm  question  some  years  ago.  Mr.  Morris  strongly  and 
clearly  discountenances  this  teaching,  holding  that  the  seat  of 
pain  indicates  the  seat  of  disease.  Other  means  of  diagnosis  now 
employed  enable  us  to  determine  the  involved  kidney  by  more 
reliable  symptoms  than  that  of  pain. 

The  above  character  of  pain,  direct  or  referred,  may  exist  in- 
termittently or  continuously  throughout  a  period  of  years  pre- 
liminary to  acute  developments,  and  may  constitute  prodromal 
or  suggestive  symptoms  of  calculus,  when  suddenly  the  stone, 
dislodged  from  a  cavity  in  the  kidney,  or  moving  in  the  pelvis 
and  becoming  engaged  in  the  ureter,  excites  renal  colic.  In 
other  cases  renal  colic  may  be  the  very  first  symptom  of  calcu- 
lus. Lennander  objects  to  the  term  '  renal  colic,'  and  says  that 
it  should  be  called  '  ureteral  colic  ' ;  Rovsing,  also,  assumes  that 


PLATE   X. 


Renal  Pain  and  its  Distribution. 
A.    Area  of  irritation. 
The  arrows  indicate  some  of  tile  points  to  wliicli  the  pain  may  be  referred. 
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it  is  due  to  painful  contraction  of  the  ureter,  and  that  it  is  there- 
fore misnamed.  Muscular  spasm  of  the  ureter  is,  no  doubt,  the 
chief  element  in  this  form  of  colic,  excited  by  the  foreign  body; 
but  that  intense,  paroxysmal  pains  do  occur  without  engagement 
of  the  stone  in  the  ureter,  or  the  passage  of  any  foreign  material, 
is  the  author's  observation.  Hence  some  other  factor,  either  sud- 
den congestion  or  inflammation,  must  be  considered.  An  attack 
of  renal  colic  is  not  pathognostic  of  calculus-disease.  The  pass- 
age of  a  blood-clot  or  the  debris  of  suppuration  will  excite  it ; 
"  showers  "  of  uric  acid,  the  phosphates,  or  the  oxalates  may 
cause  the  paroxysms  of  pain ;  movable  kidney  is  liable  to  acci- 
dents which  may  simulate  the  passage  of  a  stone.  Yet  the  pain 
of  renal  colic  from  calculus  is  usually  unmistakable. 

Renal  colic  may  appear  suddenly,  either  in  the  day  or  night, 
following  exertion  or  in  repose.  The  pain  is  first  felt  in  the 
lumbar  region  of  the  side  affected,  passes  downward  along  the 
course  of  the  ureter  to  the  bladder  and  genitals.  The  suffering 
is  horribly  severe ;  though  paroxysmal  in  character,  intermis- 
sions are  not  complete.  The  patient  is  thrown  into  a  condition 
of  shock,  occasionally  is  nauseated  and  vomits,  becomes  pale, 
perspires  freely,  pulse  is  soft  and  feeble ;  in  his  agony  he  may 
faint  or  pass  into  convulsions ;  strong  men  have  been  known  to 
attempt  suicide.  Pressure  relieves  the  pain  somewhat,  hence  the 
patient  assumes  a  flexed  position.  There  is  a  great  desire  to 
micturate,  and  a  few  drops  of  highly-colored  urine,  perhaps 
mixed  with  blood,  are  passed.  In  less  severe  cases  there  may 
be  a  copious  discharge  of  urine  from  stimulation  of  the  other 
kidney.  The  testicle  of  the  aft'ected  side  is  tender  and  retracted. 
Tenderness  develops  over  the  kidney  and  along  the  course  of 
the  ureter.  The  paroxysms  may  suddenly  subside  with  the  pass- 
age of  the  calculus  into  the  bladder,  when  there  will  be  a  free 
discharge  of  the  urine,  and  the  patient  will  express  immediate 
and  positive  relief;  he  may  be  conscious  of  something  having 
passed  into  the  bladder.  If  the  calculus  is  engaged  in  the  renal 
orifice  of  the  ureter,  it  may  become  dislodged ;  the  relief  attend- 
ing this  retreat  of  the  calculus  is  great,  though  not  so  decided 
as  is  experienced  when  it  makes  a  successful  transit  of  the 
ureter. 
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When  colic,  the  pain  being  of  greatest  intensity  in  the  kimbar 
and  lateral  regions  of  the  abdomen,  is  attended  by  the  phenomena 
of  vesical  disorder,  genital  pain  and  oliguria,  with  perhaps  hema- 
turia, its  renal  nature  is  undoubted ;  yet  there  are  cases  in  which 
the  vesical,  genital,  and  urinary  phenomena  are  absent  or  incon- 
spicuous, but  in  which  the  gastro-intestinal  symptoms  assume 
such  prominence  that  Sternberg  suggests  that  we  call  it  the 
gastro-intestinal  form  of  renal  colic.  Vomiting,  tympany,  con- 
stipation, and  muscular  rigidity  are  the  misleading  phenomena. 
These  cases  closely  simulate  appendicitis,  and  no  less  an  emi- 
nent surgeon  than  William  White  has  made  the  error.  Gastro- 
intestinal symptoms  are  regarded  by  Dr.  Leonard  as  significant 
of  the  ureteral  position  of  the  stone. 

An  attack  of  renal  colic  may  terminate  after  a  few  minutes  of 
suiTering;  it  is  usually  measured  by  hours;  sometimes  exacerba- 
tions and  remissions  of  pain  recur  for  days.  A  reoccurrence  of 
pain  after  a  calculus  has  passed  may  be  due  to  other  calculi  in 
transit,  or  if  moderate  to  the  irritation  in  the  ureter.  With  com- 
plete obstruction  of  the  ureter  and  arrest  of  the  stone,  the  inten- 
sity of  the  pain  subsides.  Complete  anuria  may  follow  from 
sympathetic  disturbance  of  the  other  kidney,  or  else  the  healthy 
kidney  will  assume  the  duties  of  the  afflicted  one,  and  the  calcu- 
lous kidney  will  take  on  the  changes  of  hydro-  or  pyonephrosis. 

Hematuria:  A  calculus  imbedded  in  the  substance  of  the  kid- 
ney is  encased  in  a  fibrous  zone,  and  does  not  give  rise  to  renal 
hemorrhage.  The  bleeding  occurs  from  the  pelvis  or  a  calyx  of 
the  kidney,  and  is  due  to  the  injury  to  the  mucous  membrane 
wrought  by  the  stone,  and  so  blood-casts  are  not  to  be  found 
in  the  urine.  It  therefore  follows  that  hematuria  is  more  com- 
mon from  rough,  irregular  stones,  especially  the  oxalate  variety. 
The  blood  is  not  so  intimately  mixed  with  the  urine  as  in  struc- 
tural disease  of  the  kidney,  and  will  separate  and  precipitate  from 
the  supernatant  urine. 

Hematuria  may  be  an  early  symptom  of  calculus,  but  for  rea- 
sons above  stated  it  is  usually  a  late  manifestation.  It  is  an 
intermittent  phenomenon ;  it  appears  generally  after  violent  ex- 
ercise, may  follow  a  rude  physical  examination,  and  occasionally 
appears  during  or  after  an  attack  of  renal  colic,  though  there  is 
no  necessary  relation  between  the  two.     Copious  and  frequently 
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recurring  hemorrhage  would  indicate  a  small  stone,  rough  and 
movable,  situated  in  the  renal  pelvis  or  passing  through  the  ure- 
ter. The  hemorrhage  is  rarely  copious ;  it  usually  requires  micro- 
scopical examination  for  detection.  When  blood  is  discovered 
in  the  urine,  the  physical  appearance  of  the  urine  does  not  indi- 
cate its  origin ;  its  renal  nature  is  only  definitely  determined  by 
cystoscopic  examination,  when,  if  copious,  the  bloody  urine  may 
be  seen  escaping  from  the  ureter.  The  quantity  of  blood  is,  as 
a  rule,  so  small  that  this  method  of  examination  is  not  sufficient. 
The  separate  urines  from  each  ureter  must  be  obtained  by  segre- 
gation or  ureteral  catheterization,  and  microscopically  examined. 
Such  an  examination,  if  affirmative,  determines  the  question  as 
to  which  kidney  is  involved.  The  presence  of  blood  in  the  urine 
is  significant  but  not  conclusive  of  calculus-disease. 

P5mria:  Pus  in  the  urine  is  an  evidence  of  infection.  Its 
source  in  calculus-disease  is  usually  the  pelvis  of  the  kidney.  It 
is  more  constantly  associated  with  renal  colic,  and  is,  perhaps, 
more  frequently  in  evidence  than  is  blood.  When  once  it  ap- 
pears in  the  urine,  unlike  blood,  it  is  likely  to  be  found  in  all 
subsequent  specimens  examined,  though  it  varies  in  amount. 
In  the  examination  of  the  urine  for  pus  the  same  precautions  in 
technic  must  be  observed  as  in  the  detection  of  blood-corpuscles. 
If  urine  which  has  habitually  contained  pus  and  blood  should 
become  clear  of  both,  the  presumption  is  that  the  ureter  of  the 
affected  side  is  occluded,  and  only  urine  from  the  healthy  kidney 
is  flowing.  A  cystoscopic  examination  should  be  made  to  ascer- 
tain if  this  be  true,  though  blocking  of  the  ureter  of  a  septic  kid- 
ney will  usually  give  rise  to  local  and  constitutional  symptoms 
sufficiently  grave  to  be  diagnostic. 

The  above  statements  of  the  constant  presence  of  pus  and 
blood  are  not  intended  to  be  dogmatically  made ;  clinically  it  is 
no  unusual  thing  to  find  that  both  blood  and  pus  may  disappear 
from  the  urine  without  occlusion  of  the  ureter,  to  reoccur  with 
other  symptoms  of  calculus. 

Mucinuria:  Reginald  Harrison  regards  the  appearance  of  a 
large  quantity  of  mucus  in  the  urine,  in  the  absence  of  blood  and 
pus,  as  a  symptom  of  especial  value  in  the  early  stage  of  renal 
calculus  in  children. 
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Urinary  Reaction:  Renal  calculi  are  usually  formed  of  uric 
acid  or  its  salts,  and  of  the  oxalate  of  lime ;  and  such  formations 
are  generally  attended  by  acid  urine.  We  have  elsewhere  re- 
ferred to  Albarran's  classification  of  renal  calculi  into  primary 
and  secondary  stones ;  the  first  class  comprises  those  in  which 
infection  of  the  kidney  has  not  occurred,  and  secondary  stones 
are  those  which  are  formed  in  consequence  of  bacterial  infection 
of  the  kidney.  In  the  primary  formation  the  urine  is  usually 
acid.  Thomas  B.  Brown  has  studied  7  cases  of  renal  calculus, 
6  of  which  had  alkaline  urine,  and  i  acid.  The  urine  was  ob- 
tained from  the  kidney  by  ureteral  catheterization,  and  in  the 
specimens  that  were  alkaline  the  bacillus  proteus  vulgaris  was 
found  in  3  cases,  the  white  staphylococcus  in  2,  and  the  sixth 
specimen  was  sterile.  The  chemical  composition  of  the  stone 
in  all  these  cases  was  the  same,  the  calculi  being  made  up  of  the 
phosphates  and  carbonates  of  calcium  and  magnesium.  He  con- 
cludes that  the  microorganisms  form  the  nucleus  of  the  stone, 
decompose  the  urea  of  the  urine,  and  produce  the  alkalinity  nec- 
essary for  this  variety  of  stone.  The  specimen  of  calculus  ex- 
amined which  showed  acid  urine  was  composed  of  uric  acid  and 
urates,  the  infection  being  due  to  the  bacillus  coli  communis. 
These  observations  not  only  show  the  relationship  existing  be- 
tween the  variety  of  microorganism  causing  the  infection,  but 
it  adds  other  cases  to  the  list  of  those  in  which  the  calculus- 
formation  is  ascribed  to  bacteria,  and  it  further  shows  that  the 
chemical  reaction  of  the  urine  depends  upon  the  character  of 
infection. 

Thamuria:  \^esical  irritation,  as  is  evidenced  by  frequent  mic- 
turition, is  a  S3-mpathetic  symptom  of  some  value  in  the  diag- 
nosis of  renal  calculus.  It  occurs  usually  during  the  day  while 
the  patient  is  active,  and  subsides  at  night.  The  quantity  of 
urine  voided  in  each  act  is  generally  small.  This  point  is  of 
special  value  in  diflferentiation  from  tuberculous  kidney.  The 
dysuria,  a  conspicuous  and  distressing  symptom  during  a  seizure 
of  nephritic  colic,  is  refle.x  in  character. 

Psychical  Disturbances:  Nervous  and  mental  phenomena  are 
not  infrequent  in  the  clinical  history  of  renal  calculus.  They 
usually  partake  of  the  character  of  melancholia,  hallucinations, 
coma   or   stupor.     They   cannot   always   be   ascribed   to   uremic 
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poisoning,  nor  are  they  accompanied  by  the  temperature  of  sep- 
sis, yet  they  are  probably  toxic  in  nature. 

Palpation:  Calculus-disease  does  not  ordinarily  produce  en- 
largement of  the  kidney  unless  complicated.  In  hydro-  and 
pyonephrosis,  the  result  of  ureteral  obstruction,  the  tumor  may 
develop  after  a  severe  paroxysm  of  pain,  and  gradually  disap- 
pear; this  may  repeat  itself  several  times  throughout  the  clinical 
history,  a  symptom  of  great  diagnostic  value,  and  only  simulated 
by  movable  kidney.  Occasionally  the  stone  may  attain  to  such 
dimensions  as  to  render  it  easily  palpable ;  or  if  the  concrements 
exist  in  multiple  formation,  friction-fremitus  may  be  elicited.  In 
palpating  a  kidney  the  seat  of  calculus,  if  the  stone  is  producing 
irritation  in  the  cortex,  or  if  pyelitic  infection  is  present,  tender- 
ness may  be  marked  both  in  front  and  behind.  Deep  percussion 
will  sometimes  develop  a  sharp,  stabbing  pain,  a  sign  esteemed 
of  much  value  by  Lloyd,  and  upon  which  as  a  guiding  symptom 
Brook  made  the  diagnosis  of  renal  calculus  in  two  cases. 

Ureteral  Sounding:  The  detection  of  a  renal  calculus  lodged 
in  the  pelvis  or  ureter  by  observing  the  scratch-marks  made  upon 
wax-tipped  ureteral  bougies  or  catheters  is  a  feat  accomplished 
eleven  times  by  Howard  Kelly;  by  his  admission  it  is  affirmative 
evidence  only.  There  are  no  symptoms  by  which  we  can  distin- 
guish renal  calculus  that  is  obstructing  the  renal  orifice  of  the 
ureter  from  a  calculus  lodged  in  the  ureter.  The  diagnosis  of 
ureteral  calculus  rests  upon  this  test  of  sounding  the  ureter,  and 
the  Rontgen-ray  may  reveal  it.  Exceptionally  a  ureteral  cal- 
culus can  be  detected  by  vaginal  or  rectal  palpation,  or  be  felt 
through  the  abdominal  parietes.  In  several  instances  the  stone 
has  been  seen  through  the  cystoscope  protruding  from  the  vesi- 
cal orifice  of  the  ureter.  It  is  usually  discovered  after  operation 
and  failure  to  find  the  stone  in  the  kidney,  the  catheter  or  sound 
then  being  passed  from  the  renal  orifice  downward.  If  the  due 
preliminary  examinations  of  the  urine  are  made  before  opera- 
tion, a  ureteral  calculus  will  be  detected.  The  frequency  of  their 
lodgment  in  the  ureter  has  been  only  recently  disclosed  by  X-ray 
examination. 

R6ntgen-Ray  Examination:  It  is  claimed  that  clinical  experi- 
ence has  demonstrated  that  by  the  Rontgen  ray  in  expert  hands 
an  absolute  diagnosis,  both  positive  and  negative,  can  be  made. 
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We  are  especially  indebted  to  Dr.  Charles  L.  Leonard,  of  Phila- 
delphia, for  the  development  of  this  mode  of  physical  examina- 
tion. Of  206  suspected  cases  calculi  were  detected  in  65,  and  in 
over  6c  per  cent,  of  these  cases  the  calculus  was  lodged  in  the 
ureter.  In  5  cases  the  calculus  weighed  less  than  one  grain, 
which  is  proof  of  the  minuteness  of  the  calculi  that  can  be  de- 
tected by  this  method.  In  Leonard's  experience  the  skiagraphic 
diagnosis  has  been  in  error  only  5  times.  The  value  of  the  X- 
ray  as  a  means  of  early  diagnosis  of  calculus  varies  with  the  skill 
of  the  skiagrapher  and  his  ability  to  read  his  plates.  In  doubtful 
cases  stone  may  be  discovered  and  its  destrflctive  effects  averted. 
The  Rontgen  method  will  enable  the  surgeon  to  early  operation ; 
furthermore,  it  renders  simple  and  precise  the  technic,  since  we 
have  the  stone  definitely  located  from  the  skiagraph,  and  the 
incision  can  be  made  directly  down  upon  it.  It  should  always 
be  employed  in  suspected  cases  when  available,  but  excellent 
work  has  been  and  will  be  done  without  it;  and  it  should  not 
overshadow  the  clinical  diagnosis.  In  justice  to  clinicians,  I 
must  record  a  personal  experience  with  the  X-ray.  My  patient, 
a  robust  man  whose  normal  weight  was  215  tbs.,  gave  indefi- 
nite symptoms  of  renal  calculus.  He  suffered  with  insomnia, 
tachycardia,  phosphaturia,  and  lost  90  lbs.  in  two  months.  A 
skiagraph  was  made  by  no  less  ?in  expert  than  Dr.  Charles  L. 
Leonard.  It  revealed  a  shadow  which  Dr.  Leonard  considered 
either  a  stone  or  an  incrustation  in  the  pelvis  of  the  kidney.  Im- 
mediate operation  was  done,  the  kidney  opened  from  pole  to  pole, 
and  thorough  exploration  of  the  kidney  and  ureter  was  made  with 
negative  findings.  Yet  I  am  happy  to  state  that  there  was  imme- 
diate improvement  in  all  symptoms.  The  patient's  weight  at 
the  time  of  operation  was  about  120  tbs.  Within  six  months  he 
had  recovered  his  former  weight  and  normal  condition. 

Exploratory  Operation:  There  are  some  cases  in  which  all 
available  evidence  is  inconclusive,  and  yet  the  symptoms  war- 
rant exploratory  incision  and  direct  examination  of  the  kidney. 
After  exposure  of  the  kidney  the  stone  may  be  felt  by  palpation, 
but  this  method  must  not  be  relied  upon.  Morris  refers  to  a 
case  in  which  nephrectomy  was  done,  and  after  the  kidne}-  was 
removed  and  upon  the  table  nothing  could  be  felt,  yet  a  calculus 
as  large  as  a  marble  was  imbedded  in  its  substance.     Needling, 
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because  of  its  simplicity  and  supposed  freedom  from  danger,  has 
been  relied  upon  to  detect  the  stone  ;  it  is  uncertain,  not  free  from 
harm,  and  should  not  be  employed.  The  kidney  should  be  in- 
cised upon  its  convex  surface  and  carefully  examined  with  sound 
and  finger  for  the  detection  of  the  concealed  calculus. 

Differential  Diagnosis. — Renal  Tuberculosis:  The  symp- 
toms presented  by  renal  calculus  are  closely  simulated  by  those 
of  renal  tuberculosis.  In  renal  tuberculosis  an  inherited  predis- 
position, a  history  of  genital  infection,  or  suspected  latent  or 
healed  tuberculous  disease  in  other  organs,  with  loss  of  flesh 
and  anemia,  are  suggestive  points.  Polyuria  is  the  symptom  of 
greatest  value  in  tuberculous  kidney.  There  is  not  only  fre- 
quency of  micturition,  both  day  and  night,  but  there  is  an  in- 
crease in  the  quantity  discharged ;  while  in  renal  calculus  there 
is  frequent  micturition  during  the  day,  relieved  at  night,  and  the 
quantity  of  urine  voided  is  not  increased.  Hematuria  is  copious 
in  tuberculosis,  the  urine  often  containing  blood-casts,  is  spon- 
taneous and  not  induced  by  exercise ;  it  is  a  constant  symptom 
in  the  latter  stage  of  the  disease,  and  may  appear  as  a  very  early 
symptom.  The  hectic  condition  of  the  patient,  tendency  to 
pyrexia  and  sweating,  are  more  important  symptoms  in  tubercu- 
losis. In  the  latter  stages  of  the  disease  when  pyuria  is  present 
a  cystoscopic  picture  is  in  itself  almost  diagnostic,  denoting  the 
descending  infection.  And,  fioally,  we  may  rely  upon  the  bac- 
teriologic  examination  of  the  separate  urines,  and  upon  the  inocu- 
lation-test of  the  urinary  sediment  on  guinea-pigs. 

Appendicitis:  The  gastro-intestinal  form  of  renal  colic  has 
been  mistaken  for  appendicitis.  The  absence  of  temperature, 
the  presence  of  blood  and  pus  in  the  urine,  the  alterations  in  the 
quantity  of  urine,  the  absence  of  a  palpable  tumor,  the  location 
of  the  pain  and  its  reflections,  should  eliminate  appendicitis. 

Gall-Stone  Colic:  Pain  in  the  epigastrium  or  right  hypochon- 
drium,  referred  to  the  back  and  reflected  upward,  is  in  itself  so 
different  from  the  downward-reflected  pain  of  renal  calculus  that 
upon  this  alone  we  may,  in  a  measure,  rely.  Gall-stone  colic  is 
attended  by  local  tenderness  upon  point-pressure  over  the  gall- 
bladder. In  cystic-duct  obstruction  a  tumor  may  develop,  hav- 
ing the  physical  characteristics  of  a  distended  gall-bladder.     In 
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common-duct  obstruction  jaundice  with  clay-colored  stools  de- 
notes the  channel  involved. 

Renal  Tumor:  A  tumor,  the  result  of  calculus-disease,  except 
in  acute  obstructive  cases,  has  a  history,  which  may  date  back 
many  years,  of  renal  pain,  alterations  in  the  urine,  and  slight 
hematuria.  Renal  tumors  are  of  rapid  formation,  their  clinical 
history  is  brief,  the  attacks  of  pain  occur  usually  with  hemor- 
rhage, and  the  bleeding  is  generalh'  profuse.  A  calculous  tumor 
is  very  tender;  a  neoplasm  is  not.  A  septic  condition  is  fre- 
quently present  in  calculus ;  slight  pyrexia  may  attend  a  sar- 
comatous growth. 

Renal  calculus  must  be  differentiated  from  affections  of  the 
urinarj--  bladder,  prostate,  and  urethra.  Digital,  instrumental, 
and  cystoscopic  examinations  are  our  means  of  positively  draw- 
ing the  distinction. 

Prognosis. — WTien  we  realize  that  in  a  considerable  number  of 
cases  renal  calculus  is  a  bilateral  disease,  that  it  leads  to  atrophy, 
abscess,  hydro-  and  pyonephrosis,  that  unexpectedly  a  fatal 
anuria  ma}'  develop,  we  recognize  that,  apart  from  the  terrible 
suffering  that  it  entails,  the  patient  is  confronted  by  great  dan- 
ger. That  a  stone  may  remain  as  an  inoffensive  tenant  of  the 
kidney,  and  that  it  may  pass  per  zias  naturales  is  consoling  but 
dangerous  knowledge.  The  latency  of  the  symptoms  does  not 
necessarily  imply  that  the  kidney-substance  is  escaping  atrophy. 
The  final  awakening  may  reveal  "hopelessly  irremediable  condi- 
tions. Those  cases  which  pursue  their  course  without  charac- 
teristic attacks  of  renal  colic  are  especially  dangerous  because  of 
mistakes  in  diagnosis  or  tendency  to  defer  operative  interference. 

Surgical  Indications. — The  aim  of  the  surgeon  should  be  di- 
rected to  the  recognition  of  renal  calculus  in  its  early  stage,  when 
his  patient  is  in  good  condition,  and  before  there  is  destructive 
atrophy,  infection,  hydro-  or  pyonephrosis,  perinephric  abscess, 
fistula,  or  the  deadly  complication  of  calculous  anuria.  Persis- 
tent pain,  either  direct  or  referred,  with  renal  tenderness,  may 
be  the  only  symptom,  and  is  sufficient  to  warrant  exploration. 
When  pain,  continuous,  intermittent,  or  characteristically  colicky, 
is  coupled  with  vesical  irritation  and  hematuria,  the  indications 
are  clearer.  To  wait  for  the  symptoms  of  obstruction,  with  in- 
termittent pyo-  or  hydronephrosis,  conditions  which  cannot  occur 
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without  definite  pathological  changes  in  and  serious  impairment 
of  the  function  of  the  organ,  is  to  incur  the  necessity  of  unsat- 
isfactory and  incomplete  surgery,  or  of  very  radical  measures 
under  adverse  conditions. 

The  special  procedure  indicated  in  the  treatment  of  nephroli- 
thiasis will  depend  upon  the  condition  of  the  patient,  the  loca- 
tion of  the  stone,  the  pathological  condition  present,  and  the  state 
of  the  other  kidney.  The  kidney  is  exposed,  we  presimie  by  the 
usual  lumbar  incision.  The  exposure  should  be  sufficiently  free 
to  permit  palpation  of  the  organ  in  situ;  and  while  palpation 
should  not  be  relied  upon  for  the  detection  of  stones,  if  so  found, 
it  specifically  directs  our  incision  into  the  kidney. 

From  the  convex  border  a  free  incision  is  made  into  the  kid- 
ney, the  pelvis  and  calices  are  explored  with  fingers  or  steel 
sound,  and  if  stone  is  detected  it  is  removed.  After  ascertaining 
the  patulous  condition  of  the  ureter,  if  there  is  no  infection,  the 
kidney-wound  may  be  approximated  with  deeply-placed  cat-gut 
sutures.  This  operation  of  nephrolithotomy  is  restricted  to  the 
removal  of  renal  calculi  from  kidneys  free  from  manifest  infec- 
tion, and  when  the  ureters  have  been  tested  and  are  known  to 
be  free  from  obstruction. 

Rovsing  and  many  others  counsel  against  incising  the  pelvis 
of  the  kidney.  The  author  has  followed  this  advice,  and  has  en- 
countered the  greatest  difficulties  in  removing  a  stone  from  the 
infundibulum.  Under  similar  conditions  I  would  another  time 
employ  pyelolithoiomy. 

In  suppurative  conditions  of  the  kidney  complicating  renal 
calculus  the  ideal  nephrolithotomy  may  not  be  done.  The  patient 
may  be  in  such  a  low  state  that  we  are  only  warranted  in  incis- 
ing and  draining  the  kidney,  removing  the  stone  if  accessible. 
This  simple  operation  of  nephrotomy,  used  in  the  sense  employed 
by  Mr.  Morris  and  Greig  Smith,  has  a  mortality  of  fully  50  per 
cent.,  very  much  higher  than  nephrolithotomy  upon  apparently 
healthy  kidneys,  which,  according  to  Thorndike,  has  a  mortality 
of  14  per  cent.  Morris  has  had  only  one  death  in  34  operations. 
We  regard  it  as  a  safe  and  successful  procedure. 

In  calculous  pyonephrosis  the  question  is  presented,  Shall  we  do 
nephrotomy  or  nephrectomy?  In  determining  this  there  are  other 
questions  besides  the  general  condition  of  the  patient  which  must 
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be  taken  into  consideration.  \\'e  must  bear  in  mind  that  calcu- 
lus-disease is  frequently  bilateral ;  an  unsuspected  stone  with  un- 
recognized structural  atrophy  may  exist  in  the  other  kidney.  It 
is  a  rule  established  by  Mr.  Morris  that  it  is  safer  to  drain  calcu- 
lous pyonephrosis  than  to  execute  an  immediate  nephrectomy. 
Careful  examination  of  the  patient,  before  subjecting  him  to 
operation,  to  determine  the  secreting  power  of  the  unsuspected 
kidney,  and  to  eliminate  the  presence  of  calculus  in  that  kidney 
by  the  X-ray,  are  precautions  which  would  permit  primary  ne- 
phrectomy. These  measures  are  infinitely  more  accurate  and 
determinative  than  palpation  of  the  kidney  thro'.igh  an  abdominal 
incision.  Sl'.ould  the  exigencies  of  the  case  demand  that  we  sim- 
ply incise  and  drain  the  kidney,  every  effori.  should  be  made  to 
determine  if  the  ureter  is  a  clear  channel.  The  ureteral  catheter 
should  be  passed  through  the  incision  in  the  kidney  into  the  ure- 
ter, and  colored  fluid  injected  into  the  bladder.  The  introduction 
of  a  catheter  into  the  ureter  through  the  renal  incision  is  some- 
times impossible ;  we  should  then  resort  to  a  small  incision  in 
the  renal  pelvis,  an'l  through  this  sound  the  ureter,  not  forgetting 
to  pass  the  catheter  upward  into  the  kidney.  The  now-known 
frequency  of  ureteral  calculi,  and  consequent  hydro-  and  pyone- 
phrosis, makes  the  operation  of  exploration  of  the  ureter  an 
essential  part  of  the  technic  of  nephrotomy.  \\'e  may  not  be 
warranted  at  that  sitting  in  attacking  a  ureteral  obstruction,  yet 
we  have  gained  information  upon  which  we  may  predict  the 
future  behavior  of  the  case. 

In  suppurative  conditions  with  ureteral  obstruction,  the  other 
kidney  being  known  to  be  functionally  active  and  competent,  the 
indicated  procedure  is  nc phro-nreterectomy. 

Secondary  nephrectomy  is  demanded  for  recurring  attacks  of 
pain,  for  persistent  fistula,  and  for  conditions  indicative  of  chronic 
sepsis. 

In  the  treatment  of  ureteral  calculus,  unless  aided  by  the 
skiagraph  in  localizing  the  stone,  the  greatest  difficulties  will 
be  encountered.  'If  the  stone  is  lodged  in  the  vesical  end  of  the 
ureter  or  near  thereto,  it  may  be  removed  with  forceps  through 
the  cystoscope  in  the  female,  an  operation  that  has  been  done 
seven  times  with  success.  Or  if  palpated  through  the  vagina,  it 
may  be  cut  directly  upon  through  the  vaginal  vault  and  removed. 
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Morris  says  that  when  the  stone  is  impacted  in  the  ureter  near 
the  lower  end,  but  too  far  up  to  be  reached  by  bladder  or  vagina, 
the  sacral  route  should  be  employed ;  he  has  availed  himself  of 
this  procedure  upon  two  occasions  with  success.  When  the  cal- 
culus is  situated  so  that  it  cannot  be  reached  in  such  ways,  if 
the  stone  is  located  by  the  X-ray  or  by  Kelly's  wax-tipped  cathe- 
ter, the  ureter  should  be  exposed  by  extraperitoneal  incision, 
opened  by  a  longitudinal  slit,  the  stone  extracted  and  the  duct 
closed  with  interrupted  silk  sutures,  an  operation  known  as  ure- 
terolithotomy, as  especially  advocated  by  Dr.  Hugh  Young,  who 
collects  7  cases  of  this  extraperitoneal  ureterolithotomy ,  with  5  re- 
coveries and  2  deaths.  If  the  kidney  is  hopelessly  involved  in  in- 
fection or  atrophied  from  ureteral  obstruction,  the  operation  of  choice 
is  nephro-ureterectomy. 

In  all  operations  for  renal  calculus,  intravenous  saline  solution 
should  be  administered  at  the  conclusion  of  the  operation  as  a 
preventive  measure  against  postoperative  nonobstructive  anuria. 
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CALCULOUS  ANURIA. 

Mr.  Henry  Morris's  Hunterian  lecture  upon  calculous  anuria 
is  a  remarkable  and  classical  production ;  to  his  teaching  I  am 
largely  indebted  for  the  facts  herein  set  forth,  and  I  am  pleased 
to  make  due  acknowledgement.  The  recent  articles  of  Duplay 
and  Reclus,  and  Cabot,  all  impress  us  that  suppression  of  urine  is 
one  of  the  gravest  complications  of  renal  calculus-disease.  In  a 
patient  who  presents  a  history  of  renal  colic,  should  suppres- 
sion of  urine  occur,  the  anuria  should  be  regarded  as  directly 
due  to  the  stone.  In  exceptional  cases  there  is  bilateral  occlu- 
sion of  the  ureters  by  calculi,  yet  calculous  anuria  occurs  when 
the  renal  orifice  of  one  ureter  or  its  channel  is  occluded  by  a  cal- 
culus, the  other  kidney  being  absent,  atrophied  or  diseased.  It 
is  rare  indeed  for  a  healthy  kidney  to  suspend  secretion  for  any 
length  of  time  simply  through  reflex  irritation  from  stone  in  the 
opposite  ureter ;  this  fact  should  be  kept  conspicuously  before  us 
in  the  management  of  anuria. 

It  is  more  common  in  males  than  in  females,  and  while  more 
frequently  met  with  after  middle  life,  it  occurs  at  all  ages.  The 
history  of  patients  who  develop  anuria  usually  points  clearly  to 
nephrolithiasis.  When  it  occurs  suddenly  and  in  the  absence  of 
a  history  of  previous  attacks  of  renal  colic,  it  is  probable  that 
there  is  some  congenital  abnormality  present. 

The  suppression  of  urine  may  be  complete  or  incomplete. 
Legueu,  from  an  analysis  of  30  cases  in  which  there  were  post 
mortem  examinations,  found  that  on  the  side  last  obstructed 
there  was  obliteration  of  the  ureter  in  23  instances,  and  calculi 
in  the  pelvis  of  the  kidney  in  the  other  7.  On  the  other  side  there 
was  congenital  absence  of  the  kidney  in  3  cases,  atrophy  or  other 
change  caused  by  calculus  in  20,  and  obliteration  of  the  ureter  in 
6;  in  one  case  there  was  slight  epithelial  proliferation  of  the 
tubules. 

Anuria  may  follow  immediately  upon  an  attack  of  colic  or  be 
preceded  only  by  lumbar  and  iliac  pain.  Mr.  Morris  says  that 
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in  some  cases,  which  present  great  difficulty  in  diagnosis,  there 
is  no  preliminary  pain.  The  symptoms  of  onset  are  usually  dis- 
tressing; there  is  great  desire  to  micturate,  with  passage  of  only 
a  small  quantity,  a  few  drops  or  few  teaspoonsful  of  thick,  bloody 
urine ;  the  amount  voided  depends  upon  the  completeness  of  the 
obstruction. 

Calculous  anuria  may  be  divided  into  two  stages :  first,  the  period 
of  tolerance,  which  lasts  from  5  to  14  days,  during  which  there  may 
be  no  urine  voided  and  yet  the  patient  feels  and  appears  quite 
well.  Mr.  Morris  regards  this  fact  as  differentially  diagnostic 
from  suppression  following  shock,  injury,  or  such  as  appears  in 
Bright's  disease  or  cholera : — in  all  the  latter  instances  the  symp- 
toms of  uremia  develop  quickly,  and  if  the  suppression  is  re- 
lieved the  return  of  the  normal  secretion  is  gradual ;  in  calculous 
suppression  there  are  for  a  time,  no  uremic  symptoms,  and  if  the 
obstruction  is  spontaneously  relieved,  there  is  at  once  an  abund- 
ant discharge  of  urine.  If  the  condition  of  hydronephrosis  pre- 
cedes the  development  of  anuria,  the  tolerant  stage  is  more  pro- 
longed than  in  an  undilated  kidney.  The  anuria  may  not  be  abso- 
lute and  continuous ;  there  may  be  intervals  in  which  a  small 
quantity  of  urine  is  voided,  but  not  in  sufficient  amount  to  re- 
lieve the  system,  though  it  may  delay  the  symptoms  of  the  second 
or  uremic  stage.  And  these  symptoms  as  given  by  Morris  are, 
first,  a  slow  and  full  pulse  which  later  becomes  irregular;  irrita- 
ble vomiting,  constipation,  and  meteorism ;  diarrhea,  observed  in 
other  forms  of  suppression,  is  only  exceptionally  present  in  cal- 
culous anuria ;  the  nervous  symptoms,  contraction  of  the  pupils, 
muscular  tremors,  delirium  and  hallucinations,  indicate  fatal 
poisoning;  the  respiration  becomes  slow  and  irregular,  the  tem- 
perature falls  and  the  patient  dies  in  coma  or  convulsions. 

Of  48  cases  collected  by  Mr.  Morris,  not  operated  upon,  38  died 
and  10  recovered;  of  49  subjected  to  operation,  24  died  and 
25  recovered,  figures  sufficiently  conclusive.  When  confronted 
with  the  condition  of  suppression  of  urine,  every  available  means 
should  be  employed  to  determine  the  presence  of  a  ureteral  or 
pelvic  calculus,  regardless  of  the  previous  history  of  the  patient. 
The  case  should  be  treated  by  operation  early  in  the  tolerant 
stage.  Cabot  has  succeeded  in  relieving  his  patient  by  celiotomy 
and  massage  of  the  kidney,  yet  we  would  hesitate  to  commend 
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SO  doubtful  a  procedure  under  such  imperative  conditions.  The 
indication  is  to  remove  the  stone  by  nephrotomy  or  ttretcrotomy 
if  possible,  and  to  determine  positively  that  the  ureteral  channel 
is  clear;  and  if  this  cannot  be  done,  to  provide  loin-drainage. 
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WANDERING  KIDNEY. 

Definition. — A  kidney  of  loose  anchorage;  when  displaced  by 
deep  inspiration,  both  extremities  are  palpable. 

Synonyms. — Movable  kidney,  nephroptosis,  ren  mobilis,  loose 
kidney.  Floating  kidney,  often  used  synonymously  with  the 
above,  should  be  restricted  to  those  cases  in  which  the  kidney  is 
provided  with  a  mesonephron. 

Frequency. — All  statistics  bearing  upon  the  frequency  of  mova- 
ble kidney  are  based  upon  palpable  kidneys  of  whatsoever  degree. 
A  kidney  that  is  accessible  to  palpation  has  not  necessarily  tres- 
passed beyond  its  physiological  limits.  Glenard's  classification 
recognizes  four  degrees  of  mobility  of  the  kidney :  the  first  is  that 
in  which  the  lower  pole  can  be  felt  during  deep  inspiration,  but 
recedes  with  expiration ;  second  degree,  in  which  a  greater  por- 
tion of  the  kidney,  but  not  the  upper  pole,  can  be  palpated ;  third 
degree,  the  upper  pole  can  be  outlined  on  deep  inspiration ;  and 
fourth  degree,  the  entire  organ  is  palpable  during  both  inspira- 
tion and  expiration.  In  the  definition  we  have  limited  wander- 
ing kidney  to  that  state  in  which  the  entire  organ  is  palpable 
upon  deep  inspiration;  yet  it  is  admitted  that  lesser  degrees  of 
ptosis  may  occasionally  give  rise  to  symptoms.  The  kidney  en- 
joys a  normal  mobility  of  an  inch  to  an  inch  and  a  half,  and  we 
do  not  think  that  the  finding  of  the  lower  half  of  the  kidney  pal- 
pable should  imply  a  pathological  state.  If  investigators  had 
tabulated  statistics  of  movable  kidneys  productive  of  symptoms, 
a  more  correct  idea  of  the  pathological  frequency  of  the  condi- 
tion could  be  derived. 

Kiister  states  that  4.41  per  cent,  of  patients  have  pathologically 
movable  kidneys,  a  percentage  very  much  less  than  the  usual 
estimate,  as  we  shall  show,  but  certainly  in  keeping  with  our 
own  observation.  Harris,  who  may  be  taken  as  an  extremist, 
says  that  56  per  cent,  of  women  have  distinctly  movable  kidney 
upon  one  or  both  sides.  Edebohls,  whose  work  is  exclusively 
gynecological,  finds  that  20  per  cent,  of  his  patients  have  mova- 
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ble  kidney ;  and  Godart-Danheiux  from  observations  upon  603 
women  found  that  35  per  cent,  of  them  had  movable  kidney.  It 
is  not  recorded  what  number  of  them  had  symptoms. 

Etiology. —  Age:  Wandering  kidney  is  incident  between  the 
ages  of  twenty-five  and  forty-five  years.  Comby  records  18  cases 
in  children,  the  youngest  one  month  old.  It  must  be  borne  in 
mind  that  in  childhood  the  kidneys  are  normally  more  palpable. 

Sex:  Though  not  exclusive  to  women,  wandering  kidney  is 
preponderatingly  more  frequent  in  them.  The  author  has  never 
met  with  pathologically  movable  kidney  in  the  male  except  in 
association  with  splanchnoptosis.  Statistics  show  that  it  is  from 
7  to  16  times  more  common  in  females. 

Misplacement  of  the  kidney  and  fixation  of  the  organ  in  an 
abnormal  position  is  usually  a  congenital  condition.  In  1,000 
post  mortems  there  were  24  cases  in  which  Newman  described 
the  position  of  the  kidney  as  distinctly  abnormal.  Roberts 
shows  that  fixed  misplacement  is  more  likely  to  occur  of  the 
left  kidney  than  of  the  right.  The  kidney  occupies  some  position 
near  the  brim  of  the  pelvis.  Many  interesting  cases  are  reported 
of  pelvic  malpositions.  Munde,  and  Tait  have  mistaken  it  for 
diseased  tube  and  ovary.  Newman,  in  his  dissertation  on  renal 
abnormalities,  refers  to  many  instances  of  pelvic  kidneys.  It  is 
not  infrequently  associated  with  other  abnormalities.  In  these 
cases  of  simple  misplacement  of  the  kidney,  the  renal  vessels  are 
abnormally  long  or  else  of  ectopic  origin. 

Floating  kidney  is  a  congenital  condition ;  the  mesonephron, 
gathered  at  the  hilum,  forms  a  pedicle  around  the  vessels  and 
ureter,  and  the  kidney  enveloped  in  peritoneum  moves  freely  in 
the  abdominal  cavity.  This  condition  is,  perhaps,  more  common 
than  Morris  asserts ;  Clarke  met  with  2  cases  out  of  30  nephror- 
rhaphies.  It  must  be  taken  into  consideration  in  the  surgical 
treatment,  as  an  intraperitoneal  operation  is  demanded. 

Returning  to  a  consideration  of  the  causes  of  wandering  kid- 
ney, it  is  well  to  allude  briefly  to  the  natural  supports  of  the 
organ.  First,  and  of  greatest  importance,  is  that  indefinable 
but  well-recognized  factor  of  intra-abdominal  pressure ;  second, 
the  position  of  the  kidney,  snugly  ensconced  in  the  paravertebral 
spaces ;  third,  the  perirenal  fascia,  as  described  by  Glantenay  and 
Gosset ;  fourth,  the  reflection  of  the  peritoneum  to  the  liver  and 
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duodenum  or  to  the  spleen  ;  fifth,  the  blood-vessels ;  and  last,  and 
of  doubtful  importance,  the  fatty  capsule.  Sustained  in  its  posi- 
tion by  these  several  factors,  it  naturally  follows  that  displace- 
ment and  loosening  of  the  organ  will  occur  under  two  conditions : 
first,  from  loss  of  intra-abdominal  pressure ;  and  second,  from 
weakening  and  elongation  of  its  local  supports.  It  so  happens 
oftentimes  that  more  than  one  element  is  active  in  the  production 
of  a  displacement.  Conditions  under  which  there  is  loss  of  intra- 
abdominal pressure  are  usually  attended  by  local  changes,  thus 
doubly  favoring  displacement. 

It  is  generally  stated  that  multiparous  women  with  pendulous 
abdomens  furnish  the  greatest  number  of  subjects  with  wander- 
ing kidney.  They  present  typical  cases  of  lowered  intra-abdom- 
inal supportive  power.  It  is  further  argued  by  Newman  and 
others  that  women  of  the  poorer  class,  who  are  forced  to  resume 
their  labors  before  the  abdominal  muscles  recover  their  tone  after 
confinement,  are  the  cases  in  which  wandering  kidney  is  most 
frequently  found.  Admitting  the  force  and  correctness  of  this 
position,  yet  the  frequency  with  which  wandering  kidney  occurs 
in  nulliparous  women  (40  per  cent.,  according  to  Harris)  lessens 
the  importance  of  pregnancy  as  an  etiological  factor.  My  obser- 
vations certainly  accord  with  Deaver's,  that  wandering  kidney  is 
most  common  in  neurasthenic  nulliparous  women.  Greig  Smith 
asserts  that  it  is  among  the  upper  classes  that  he  has  met  with 
it  most  commonly.  Those  who  contend  that  the  relaxed  abdom- 
inal wall  is  responsible  for  the  descent  of  the  kidney  instance  its 
occurrence  after  the  removal  of  tumors  or  the  withdrawal  of 
fluid. 

We  should  not  ascribe  the  ptosis  alone  to  the  loss  of  intra- 
abdominal pressure,  but  consider  the  peritoneal  tension  in  these 
conditions.  The  frequency  of  wandering  kidney  in  women  is  not 
chargeable  alone  to  the  relaxation  following  parturition,  but  is 
attributable  to  the  displacements  consequent  upon  injuries  to  the 
pelvic  floor  in  parturition.  Increased  weight  of  the  kidney, 
whether  from  tumor,  calculus,  or  enlargement,  leads  to  yielding 
of  the  supports  and  descent  of  the  organ.  French  authorities, 
Lancereaux  and  Becquet,  give  menstruation  as  a  cause  of  this 
affection,  in  that  it  produces  or  is  attended  by  congestion  of  the 
right  kidney ;  the  periodically  recurring  increased  weight  of  the 
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organ  results  in  gradual  relaxation  of  its  capsule.  To  this  cause 
we  attach  but  small  importance. 

Chronic  constipation  is  about  six  times  as  common  in  women 
as  in  men.  Newman  has  pointed  out  that  the  ascending  colon 
joins  the  transverse  by  an  obtuse  angle,  or  even  with  a  dependent 
loop ;  fecal  matter  is  pressed  through  this  portion  of  the  canal  by- 
peristaltic  power  only,  and  in  chronic  constipation  there  is  con- 
stant traction  in  this  locality.  This  tugging  upon  the  peritoneum 
which  is  reflected  over  the  upper  pole  of  the  right  kidney  is  an 
element  to  be  considered  in  causing  its  displacement,  and,  in 
some  measure,  it  accounts  for  its  frequency  in  females ;  and  it 
further  explains  the  frequency  of  displacement  of  the  right  kid- 
ney. Furthermore,  the  increased  eflfort  required  at  defecation 
heightens  the  intrathoracic  pressure,  which  exerts  itself  upon 
the  kidney. 

Glenard  maintains  that  movable  kidney  is  always  associated 
with  splanchnoptosis.  Godart-Danheiux  investigated  871  cases 
to  determine  the  relationship  between  enteroptosis  and  movable 
kidney,  and  concluded  that  there  was  no  parallelism  between  the 
two  conditions.  Enteroptosis  and  nephroptosis  occur  at  diflfer- 
ent  ages,  and  under  influence  of  different  factors. 

Cruveilhier,  Senator,  and  others  attribute  to  tight  lacing  an 
important  place  in  the  causation  of  wandering  kidney,  the  con- 
stricting bands  forcing  the  kidney  downward,  elongating  its  ves- 
sels, and  producing  by  pressure  absorption  of  its  fatty  capsule. 
It  plays  its  part,  no  doubt,  but  we  know  that  the  displacement 
does  occur  in  the  male,  and  in  female  children  before  the  corset- 
wearing  age.  Becker  and  LenhofT,  with  this  point  in  view,  ex- 
amined 24  young  Samoan  women  who  had  never  worn  any  sort 
of  constricting  band  about  the  chest  or  waist,  in  6  of  whom  the 
kidney  was  palpable. 

The  absorption  of  fat  from  the  fatty  capsule,  we  are  taught 
by  Landau,  permits  loosening  of  the  peritoneum,  and  allows  the 
kidney  to  wander  in  the  subperitoneal  space.  The  fatty  capsule 
has  no  supportive  power.  It  is  probable  that  in  general  emacia- 
tion, in  which  absorption  of  the  fatty  capsule  may  take  place, 
there  is  general  weakening  of  all  supports,  permitting  more  or 
less  descensus  of  the  kidney. 
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Traumatisms,  acute  or  chronic,  are  assigned  causes.  When 
we  consider  the  relations  of  the  kidney  and  its  supports,  it  is 
difficult  to  ascribe  any  material  importance  to  acutely  active 
traumatism.  But  if  we  consider  the  straining  at  defecation  or 
urination,  a  chronic  coughing  or  persistent  vomiting,  we  have  in 
the  force  applied  through  the  diaphragm  a  chronically  acting 
traumatism,  which  gradually  forces  the  kidney  down,  elongates 
the  cross-fibers  of  the  areolar  tissue,  and  separates  the  leaves  of 
the  perirenal  fascia,  permitting  to  the  kidney  unnatural  mobility 
behind  the  peritoneum. 

That  all  the  causes  above  considered  may  contribute  to  the 
increased  mobility  of  the  kidney  may  be  admitted,  yet  for  the 
organ  to  become  ectopic  other  conditions  must  obtain.  As 
Sulzer  and  Einhorn  claim,  there  must  be  individual  predisposi- 
tions, and  these  are  found  in  the  shape  and  depth  of  the  para- 
vertebral spaces,  and  the  length  of  the  renal  pedicle. 

Wandering  kidney  is  infrequently  met  with  in  obese  subjects. 
Slender  women  with  long  and  sloping  lower  ribs  of  marked  in- 
ward curve  are  the  type  that  furnish  the  most  frequent  examples 
of  wandering  kidney.  Harris  asserts  that  the  essential  cause  of 
movable  kidney  lies  in  the  particular  body-form ;  the  chief  charac- 
teristic of  this  body-form  is  a  marked  contraction  of  the  lower 
end  of  the  middle  zone,  with  a  diminution  in  the  capacity  of  this 
portion  of  the  body.  His  argument  is  somewhat  vague,  though 
we  conclude  that  the  potent  cause  is  the  pressure  exerted  by  the 
superimposed  liver,  which  gradually  produces  the  renal  displace- 
ment. 

Wolkow  and  Delitzin,  from  inspection  of  cadavers,  show  that 
the  kidneys  are  attached  to  the  posterior  wall  in  the  paravertebral 
spaces,  and  that  these  spaces  normally  are  funnel-shaped.  When 
they  are  cylindrical  and  shallow,  if  there  is  loss  of  intra-abdom- 
inal pressure,  the  kidney  is  easily  dislodged. 

In  enumerating  the  causes  of  displacement,  we  must  bear  in 
mind  that  the  renal  vessels  of  the  right  side  are  much  longer  than 
those  of  the  left.  The  right  renal  vessels  are  only  covered  by 
peritoneum  and  have  no  other  connections,  while  the  left  are 
closely  connected  with  the  head  of  the  pancreas  by  cellular  tissue. 
Landau  attaches  much  consequence  to  the  arrangement  of  the 
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renal  vessels  to  account  for  the  greater  frequency  of  mobility  of 
the  right  kidney  over  the  left. 

Pathology. — When  the  kidney  is  loosened  from  its  bed  so  that 
the  normal  respiratory  excursion  is  increased  to  such  a  degree  as 
to  permit  palpation  of  the  entire  organ  below  the  costal  margin, 
there  are  certain  morbid  changes  which  may  be  at  once  both  the 
cause  and  eflfect  of  the  displacement,  and  to  these  epiphenomena 
the  symptoms  are  largely  due.  Lesser  degrees  of  mobility  do 
not  affect  the  relations  of  the  kidney  to  its  ureter  and  vessels,  nor 
do  they  disturb  the  action,  by  pressure  or  traction,  of  adjacent 
parts.  In  descending  from  its  bed  deep  in  the  paravertebral 
recesses,  it  rises  to  the  level  of  the  vertebral  convexity,  that  is, 
it  approaches  nearer  the  anterior  abdominal  parietes ;  the  advanc- 
ing lower  pole  is  arrested  by  the  taut  mesocolon,  and  the  force 
now  applied  to  the  upper  pole  is  no  longer  in  the  long  axis  of 
the  kidney,  but  acts  upon  the  upper  half  carrying  it  backward 
and  downward,  and  serves  to  bring  the  organ  somewhat  into 
horizontal  position  with  convexity  downward.  This  is  the  typi- 
cal attitude  of  the  displacements  dependent  upon  the  usual 
causes,  yet  the  organ  may  lie  in  any  position.  Loose  kidneys 
have  no  permanent  position.  Upon  exertion,  especially  in  the 
erect  posture,  the  greatest  displacement  occurs,  with  a  tendency 
to  spontaneous  reduction  on  assumption  of  recumbency.  The 
line  of  descent  is  downward  and  forward,  so  that  the  organ  may 
be  felt  in  the  anterior  portion  of  the  lumbar,  umbilical,  and  iliac 
regions.  In  extreme  cases  the  kidney  may  be  a  permanent  resi- 
dent of  the  true  pelvis. 

In  the  etiology  we  have  placed  but  little  stress  upon  the  fatty 
capsule  as  a  supporting  agent ;  this  structure  is  usually  found 
attenuated,  but  we  assume  that  it  merely  participates  in  the  gen- 
eral emaciation  which  is  frequently  present  in  subjects  of  wander- 
ing kidney.  Often,  however,  it  is  abundant,  hangs  loosely  about 
the  kidney,  forming  a  part  of  the  retroperitoneal  sac  in  which 
the  kidney  moves,  or  else  it  is  attached  to  the  kidney  and  moves 
with  it. 

The  displacement  of  the  kidney  necessarily  produces  traction 
upon  the  blood-vessels,  which  may  lead  to  their  constriction,  or 
even,  as  reported,  to  thrombosis.  The  blood-stasis  induces  ven- 
ous congestion  of  the  kidney,  increasing  the  size  of  the  organ  and 
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materially  disturbing  its  function.  A  more  important  effect  is 
the  alteration  of  the  angle  of  insertion  of  the  ureter  into  the  pel- 
vis of  the  kidney.  The  ureter  may  be  constricted  or  occluded  by 
torsion,  or  the  acute  angle  of  insertion  may  lead  to  valvular  for- 
mation, the  transient  obstruction  causing  intermittent  hydrone- 
phrosis, a  subject  fully  discussed  under  that  caption.  To  ure- 
teral occlusion  and  impeded  circulation  the  symptoms  of  movable 
kidney  are  largely  due. 

It  is,  perhaps,  too  emphatically  stated  that  the  kidney  moves 
in  a  subserous  sac,  without  disturbing  the  overlying  peritoneum. 
That  such  is  the  case  in  moderate  degrees  of  displacement  is 
true ;  but  when  the  kidney  descends  to  or  below  the  umbilical 
line  the  peritoneum  is  carried  in  advance,  and  traction  is  made 
upon  the  reflections  to  the  liver,  duodenum  and  pylorus  on  the 
right  side.  Herbert  Bramwell,  in  recording  an  autopsy  of  a 
case  in  which  there  was  wandering  kidney,  says  that  before  any- 
thing was  removed  from  the  cavity  it  was  distinctly  seen  how 
the  kidney  tightened  and  dragged  upon  the  peritoneal  covering 
of  the  pylorus ;  and  further,  that  the  kidney  did  not  glide  under 
the  peritoneum,  but  carried  that  membrane  with  it.  The  effects 
of  this  peritoneal  traction  are  to  produce  duodenal  or  pyloric 
obstruction  intermittently,  and  to  occlude  by  displacement  the 
biliary  channels.  We  also  notice  that  the  hepatic  flexure  of  the 
colon  is  drawn  downward.  These  results  may  be  chargeable  to 
the  kidney  when  not  due  to  general  enteroptosis. 

I  am  not  in  position  to  define  the  relation  which  exists  be- 
tween wandering  kidney,  diseases  of  the  bile-passages,  appen- 
dicitis, and  uterine  retrodisplacement.  I  have  just  intimated 
how  traction  upon  the  peritoneum  may  constrict  the  bile-ducts. 
It  is  a  common  observation  to  find  mucous  enteritis  associated 
with  movable  kidney.  Pressure  directly  upon  the  duodenum 
may  be  even  so  great  as  to  give  rise  to  a  duodenitis,  and  from 
these  mechanical  and  inflammatory  causes  inflammation  of  the 
common  bile-duct  may  develop  and  initiate  either  a  cholecystitis 
or  cholelithiasis. 

A  wandering  kidney  obstructs  the  venous  circulation  of  the 
appendix  and  predisposes  to  infection,  or,  by  direct  pressure, 
the  chronic  traumatism  may  result  in  appendiceal  inflammation; 
the  visceral  prolapse  may  cause  kinking  of  the  appendix,  inter- 
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fering  with  its  peristalsis  and  circulation.  While  we  recognize 
the  occasional  coexistence  of  appendicitis  and  movable  kidney, 
I  have  only  once  been  confronted  with  the  necessity  of  operat- 
ing for  both  conditions.  Further  observations  will  be  required  to- 
prove  the  correctness  of  Edebohls'  statement  that  3j4  per  cent, 
of  all  women  have  both  symptom-producing  movable  kidney  and 
appendicitis. 

Retrodisplacement  and  descent  of  the  uterus,  with  relaxation 
of  the  ligaments,  are  emphasized  by  all  authors  as  associate 
phenomena,  either  as  cause  or  effect  of  nephroptosis.  Wc  must 
bear  in  mind  that  the  rectovesical  fascia  is  but  a  continuation  of 
the  iliac  and  lumbar  fasciae,  and  that  a  process  of  this,  dividing, 
encases  the  kidney;  its  prolongations  through  the  fatty  capsule 
constitute  the  chief  support  of  the  kidney,  and  we  find  in  this 
sufficient  anatomical  reason  to  attribute  to  uterine  displacements 
some  consequence  in  the  etiology  of  wandering  kidney.  Both, 
however,  may  be  playing  a  part  in  general  splanchnoptosis. 

My  clinical  experience  accords  with  that  of  authorities  gener- 
ally, that  it  is  very  unusual  to  meet  with  movable  kidney  upon 
the  left  side,  and  still  more  so  to  meet  with  bilateral  displace- 
ments of  the  kidney,  yet  it  must  be  remarked  that  Edebohls 
found  it  necessary  to  anchor  both  kidneys  in  74  out  of  186 
patients,  about  39  per  cent.  This  proportion  appears  high ;  Noble 
says  that  only  in  about  one-tenth  of  his  cases  are  both  kidneys 
displaced. 

Symptoms. — We  should  think  of  wandering  kidney  in  all  women 
who  present  themselves  for  examination  in  whom  the  body-form 
shows  a  long  thorax,  narrow  waist,  and  full  belly,  and  in  whom 
there  is  a  deficiency,  either  recent  or  long-standing,  of  adipose 
tissue,  who  complain  of  dj'speptic  symptoms,  vague  pains,  and 
menstrual  disorders.  It  is  further  suggested  by  the  histories  of 
multiple  pregnancies,  or  of  some  wasting  disease.  This  is  the 
familiar  type,  yet  it  ma)'  be  met  with  in  the  young,  robust,  ath- 
letic man,  and  occasionally  in  women  of  quite  different  conforma- 
tion. It  cannot  be  too  impressively  stated  that  the  kidney  may 
descend  its  full  length  from  its  normal  position  without  exciting 
symptoms,  and  the  ectopic  position  may  be  recognized  merely 
by  accident.  The  complexus  of  symptoms  presented  by  a  vagrant 
kidney  is,  in  the  main,  misdirecting;  occasionallj-  only  are  the 
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symptoms  localized  to  the  renal  region.  The  referred  disturb- 
ances are  misleading,  and  may  simulate  many  intraperitoneal 
affections.  Happily,  in  the  physical  examination  we  have  a 
positive  means  of  diagnosis.  A  familiarity  with  the  suggestive 
symptoms  leads  us  to  make  careful  physical  investigation.  It  is 
all  important,  therefore,  that  every  symptom,  subjective  and 
objective,  should  receive  attention. 

Pain:  In  the  course  of  this  affection  pain,  varying  from  a  mere 
discomfort  and  dragging  sensation  to  severe  paroxysms,  exists. 
It  is  not  always  the  most  conspicuous  symptom,  but  certainly 
the  most  constant.  It  is  influenced  by  exertion ;  it  not  infre- 
quently interrupts  muscular  eflfort.  It  is  relieved  oftentimes  by 
rest  in  the  recumbent  posture.  It  exacerbates  with  menstrua- 
tion, and  is  intensified  by  constipation.  It  is  sometimes  relieved 
by  pressure  or  manipulation,  or  it  may  become  characteristic 
under  pressure.  If  violent  in  its  onset  it  would  indicate  a  trau- 
matic cause,  with  sudden  extrusion  of  the  kidney  from  its  bed. 
It  is  more  chronic,  with  increasing  distress,  in  all  cases  due  to 
the  usual  causes.  It  is  described  as  a  dragging  pain  in  the  loin, 
and  referred  to  the  groins  and  thighs ;  it  is  rarely  lancinating  or 
reflected  upward,  but  is  often  referred  to  the  epigastric  or  umbil- 
ical regions.  It  becomes  colicky  when  the  renal  vessels  become 
constricted  or  the  ureter  contorted.  It  is  attributable  to  pressure 
of  the  kidney  in  its  abnormal  location,  to  traction  upon  its  attach- 
ments, and  to  intracapsular  tension.  Rafin  proved  by  the  use  of 
the  ureteral  catheter  that  the  painful  crises  of  wandering  kidneys 
are  due  to  retention  of  urine  from  kinking  of  the  ureter. 

Gastric  disturbances  are  often  only  such  as  are  common  in  ner- 
vous dyspeptics,  but  they  may  assume  decided  prominence,  and 
may  appear  so  conspicuously  in  the  symptomatology  as  to  divert 
our  attention  entirely  from  the  kidney.  This  gastric  irritability, 
with  nausea  and  vomiting,  is  attributed  by  some  to  mere  sympa- 
thetic disturbance ;  by  others,  to  pressure  upon  the  duodenum ; 
but  it  is  probably  due  to  traction  upon  the  peritoneum.  Mr. 
Bramwell  reports  a  case  of  extreme  gastrectasia  due  to  spasmodic 
pyloric  obstruction  consequent  upon  a  freely  movable  kidney. 
The  nephroptosis  may  be  associated  with  general  enteroptosis, 
in  which  case  gastric  symptoms  are  conspicuous.  The  gastric 
crises  may  occur  intermittently  with  renal  obstruction ;  the  vom- 
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iting  is  then  a  distressing  and  persistent  symptom,  occurring  so 
early  that  we  can  scarcely  attribute  it  to  uremia.  A  sense  of 
nausea  and  sickness  may  be  developed  by  pressure  upon  the 
displaced  organ. 

Intestinal  Disturbance:  Constipation  is  the  rule  with  patients 
who  are  the  subjects  of  this  abnormality.  Beyea  and  others 
assert  that  a  movable  kidney  often  produces  a  mucous  enteritis, 
a  reflected  nervous  disease  through  Auerbach's  or  Meissner's 
plexus. 

Hepatic  Disturbances:  Occasionally  jaundice  occurs.  We  have 
dwelt  in  the  pathology  upon  this  complication,  and  reiteration 
is  not  demanded  further  than  to  discredit  the  theory  of  direct 
compression  of  the  bile-ducts  by  the  kidney,  holding  rather  that 
it  is  due  to  traction  upon  the  duodenal  reflection  of  the  peri- 
toneum. 

Nervous  Phenomena:  A  perturbed  nervous  system  is  a  well- 
recognized  state  in  subjects  of  wandering  kidney.  It  must  be 
appreciated  that  renal  displacement  frequently  follows  wasting 
diseases,  or  occurs  in  patients  who  suflfer  from  malnutrition,  and 
the  neurasthenia  can  be  attributed  entirely  to  the  constitutional 
depravity ;  but  that  it  is  in  others  due  to  the  nephroptosis  clinical 
observation  establishes.  They  occasionally  complain  of  some- 
thing moving  or  dropping  in  the  abdomen,  and  in  times  of  acute 
distress  become  mentally  disturbed.  Dizziness,  after  pain  and 
gastric  disturbances,  is  one  of  the  most  common  symptoms. 
Melancholia  is  often  observed.  Men  are  hypochondriacal.  Pul- 
sation of  the  abdominal  aorta,  cardiac  palpitation,  insomnia, 
muscular  weakness,  a  sense  of  exhaustion  unequal  to  any  task, 
are  the  varied  phenomena. 

Menstrual  disorders  can  be  explained  usually  by  associate  dis- 
ease and  displacements  of  the  internal  genitalia,  but  the  partic- 
ular significance  that  menstruation  has  in  connection  with  mov- 
able kidney  is  that  the  pain  and  other  renal  symptoms  become 
accentuated  at  each  menstrual  epoch.  We  scarcely  think  that 
Lancereaux's  suggestion  of  congestion  of  the  kidney  will  obtain, 
yet  we  are  not  prepared  to  offer  a  more  plausible  theory;  how- 
ever, we  have  observed  the  exacerbations  at  menstrual  periods. 

Urinary  Disorders :  The  chemical  character  of  the  urine  is  not 
necessarily  altered ;  albumin  is  occasionally  found.    Patients  who 
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suffer  from  nephritis  in  any  of  its  forms  are  not  unusual  subjects 
of  renal  displacements,  and  then  the  urine  would  show  the  nature 
of  the  renal  lesion.  Vesical  irritability  is  excited  by  constriction 
of  the  ureter.  The  quantity  of  the  urine  is  variable ;  when  the 
kidney  is  incarcerated  there  may  be  partial  or  complete  suppres- 
sion ;  and  this  condition,  associated  with  constipation  and  dis- 
tressful vomiting,  with  local  pain  and  perhaps  a  tumor,  offers  a 
diagnostic  problem.  When  oliguria  is  followed  by  polyuria,  it 
is  a  significant  symptom  of  intermitting  ureteral  obstruction, 
probably  due  to  wandering  kidney.  Hematuria  occasionally  ap- 
pears. 

Physical  Signs. —  Inspection:  We  must  not  limit  this  to  the 
abdominal  area.  A  general  view  of  the  abdomen,  thorax,  and 
back  should  be  obtained.  There  is  much  in  form,  though  we  con- 
fess to  our  mathematical  inability  and  a  disinclination  to  indulge 
our  inquisitorial  tastes  to  prove  the  correctness  of  Harris's  con- 
clusions in  the  matter  of  measurements.  The  hollow  ilank,  flat 
epigastrium,  narrow  waist-line,  and  rather  prominent  lower 
abdomen  are  noticeable.  In  patients  stripped,  standing  facing 
you,  a  right-side  asymmetry  may  be  observed,  a  distinct  tumor 
pouting  at  the  iliac  crest,  or  near  the  umbilicus ;  in  others  the 
left  side  may  be  more  prominent  because  of  the  gastrectasia.  The 
flabby,  relaxed  abdominal  wall,  dotted  with  linece  albicantes, 
declares  the  previous  pregnancies  and  loss  of  intra-abdominal 
pressure. 

Palpation:  Palpation  should  be  employed  with  the  patient  in 
the  dorsal  position,  shoulders  slightly  elevated  and  limbs  flexed ; 
then  in  the  lateral  decubitus  ;  and  in  the  standing  position,  leaning 
forward  and  bearing  the  weight  largely  upon  the  hands  resting 
upon  a  table  of  ordinary  height  (Noble).  All  patients  should  be 
prepared  by  diet  and  purgation.  Anesthesia  is  not  desirable,  as 
we  wish  to  obtain  the  assistance  of  the  patient  in  voluntary  inspi- 
ration and  expiration. 

To  palpate  the  kidney  the  left  hand  should  be  placed  in  the 
lumbar  region  close  to  the  costal  margin,  while  the  right  is 
applied  in  front  just  below  the  ribs  and  external  to  the  rectus 
muscle.  The  common  error  is  to  search  for  the  kidney  too  far 
to  the  outer  side.  We  may,  at  first,  notice  some  hollowness  or 
want  of  resistance  in  the  loin,  though  this  is  not  reliable.     With 
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our  hands  placed  as  above  described,  we  may  detect  all  degrees 
of  displacement.  The  rounded,  smooth,  elastic  organ  descends 
on  forced  inspiration,  and  retires  on  expiration.  In  our  defi- 
nition we  limited  wandering  kidney  to  that  degree  of  mobility 
in  which  the  entire  organ  is  palpable  below  the  ribs ;  when  it 
descends,  the  palpating  hand  may  be  depressed  above  the  upper 
pole,  and  may  confine  the  kidney  in  its  position  of  displacement, 
when  the  organ  can  be  outlined  and  palpated  with  the  other  hand. 
If  this  examination  is  negative,  the  other  postures  should  be  em- 
ployed, and  it  may  happen  that  at  any  one  time  the  kidney  will 
not  descend.  If,  therefore,  the  suggestive  symptoms  demand  it, 
we  should  make  several  examinations.  Low-lying  kidneys  may 
be  but  very  slightly  influenced  by  respiration,  and  may  be  felt 
by  simple  palpation ;  when  they  occupy  a  pelvic  position,  com- 
bined pelvic  and  abdominal  palpation  is  required  for  their  detec- 
tion. A  displaced  kidney  is  quite  movable  inward,  outward, 
upward,  and  backward.  It  can  be  made  to  disappear  into  the 
loin,  practically  a  pathognostic  sign.  Ordinarily  they  are  not 
easily  displaced  downward  beyond  the  position  they  readily 
descend  to.  By  palpation  we  determine  that  they  are  separate 
from  the  liver. 

The  costal  stigma,  that  is,  movable  tenth  rib,  is  considered  by 
Stillier  a  strong  indication  of  neurasthenic  tendency,  a  condition 
common  to  enteroptosis  and  movable  kidney ;  Meinert  examined 
ICO  neurasthenic,  dyspeptic  women  to  determine  the  value  of 
this  sign,  and  says  there  is  no  value  in  it. 

Though  not  especially  sensitive,  pressure  or  squeezing  will 
cause  a  sensation  of  faintness,  a  sickening  feeling  which  may  be 
attended  by  vomiting.  In  thin  subjects  the  hilum  may  be  felt, 
with  pulsating  renal  artery.  The  appendi.x;  should  be  palpated 
and  the  entire  abdomen,  not  forgetting  to  ascertain  the  position 
of  each  abdominal  viscus.  Nor  is  the  examination  complete  that 
does  not  include  the  uterus  and  its  appendages  by  combined  bi- 
manual palpation. 

Percussion:  Percussion  is  of  but  little  value  in  determining 
renal  displacement,  though  of  infinite  assistance  when  combined 
with  inflation,  gastric  and  colonic,  in  determining  the  association 
of  enteroptosis.  The  resonant  loin,  said  to  indicate  an  absence 
of  the  kidney,  is  indecisive ;  but  by  percussion  over  the  anterior 
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surface  of  the  tumor  the  resonance  of  overlying  intestines  simply 
proves  that  the  tumor  is  retroperitoneal. 

Auscultation:  Landau,  Cordier,  and  Futterer  report  cases  con- 
firmatory, and  emphasize  the  value  of  auscultation  in  detection 
of  a  bruit  in  the  immediate  neighborhood  of  the  displaced  organ, 
caused  by  the  torsion  of  the  renal  vessel.  This  sound  and  the 
throbbing  aorta  have  led  to  the  diagnosis  of  aneurism. 

Dietl's  Crises. — We  are  indebted  to  Osier  for  the  revival  of  this 
symptom-group,  first  described  by  Dietl  in  1864.  In  the  course 
of  the  history  of  the  wandering  kidney  there  often  occur  acute 
exacerbations,  frequently  attributed  to  some  unusual  exertion. 
The  pain  becomes  acute,  colicky,  paroxysmal  in  character,  felt  in 
the  loin,  and  referred  to  the  umbilical  and  inguinal  regions.  There 
is  muscular  rigidity,  local  tenderness ;  and  a  swelling  of  vary- 
ing proportions  develops.  There  is  vesical  tenesmus  and  scanty 
highly-colored  urine,  and  perhaps  a  trace  of  blood  may  be  found. 
The  bowels  are  constipated,  nausea  pronounced,  vomiting  often 
persistent.  The  patient  is  generally  depressed,  and  may  show 
decided  shock.  There  is  great  thirst,  restlessness,  mental  depres- 
sion, the  pulse  feeble  and  fast,  but  may  be  very  slow  and  weak. 
The  duration  of  these  attacks  varies ;  usually  they  pass  oflf  in  a 
few  hours,  and  may  recur  with  varying  frequency.  A  subsidence 
of  the  attack  is  indicated  by  free  flow  of  urine,  a  decrease  in  the 
swelling,  disappearance  of  tenderness,  relaxation  of  the  abdom- 
inal rigidity,  and  arrest  of  vomiting.  Such  attacks  are  ascribed 
to  congestion  consequent  upon  torsion  of  the  renal  vessels.  While 
this  enters  into  its  production,  no  doubt,  it  is  now  currently  at- 
tributed to  constriction  and  occlusion  of  the  ureter,  with  conse- 
quent transient  hydronephrosis. 

Differential  Diagnosis. — The  mere  recognition  of  a  wandering 
kidney  does  not  fulfil  the  requirements  of  the  diagnosis  of  the 
case.  If  we  proceed  to  the  surgical  treatment  without  deter- 
mining the  existence  of  the  many  complicating  conditions  so  fre- 
quently enumerated  in  this  article,  only  a  small  percentage  of 
cases  will  be  benefited.  There  are  also  many  independent  mor- 
bid conditions  which  must  be  differentiated.  The  acute  exacerba- 
tions, described  as  Dietl's  crises,  are  mistaken  for  appendicitis, 
biliary  colic,  intestinal  obstruction,  and  renal  calculus. 
32 
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Appendicitis:  It  is  useless  to  attach  any  importance  to  age,  sex, 
or  condition  of  patient  in  making  this  differentiation.  The  onset 
may  be  sudden  in  both ;  gastric  symptoms  may  be  present  in 
both ;  constipation  is  the  rule ;  fever  may  be  present  in  both  or 
absent  in  either ;  the  pulse  may  be  normal  in  both,  or  equally  dis- 
turbed ;  and  in  certain  cases  of  appendicitis,  vesical  irritation  may 
appear.  Pain,  though  valuable  in  its  character  and  location,  like 
all  subjective  symptoms,  must  not  be  relied  upon.  So  practically 
we  are  reduced  to  physical  signs  for  exclusion  of  appendicitis. 


Wandering  Kidney. 
Muscular  Rigidity. — Involves  the  loin 
chiefly. 

Tenderness. — General,  not  defined, 
and  less  acute ;  pressure  produces 
faintness  and  nausea. 


Tumor. — May  be  present  from  first, 
rapidly  enlarges. 

Shape  of  Tumor.  —  Reniform  or 
ovoidal. 

Mobility  of  Tumor. — May  be  influ- 
enced by  respiration ;  movable  upon 
manipulation ;  may  be  displaced  in 
any  direction,  especially  upward  and 
backward  into  the  loin. 

Percussion. — Usually  resonant. 


Edema. — None. 

Aitscultation. — A  bruit  may  be  heard 
to  inner  or  upper  border  of  tumor. 

Wandering  Kidney. 

Subjects. — More     common     in     thin, 
neurotic  women  under  forty  years. 


Appendicitis. 

Right  rectus,  and  muscular 
plane  immediately  over- 
lying appendix. 

Pressure  causes  distinctly 
localized  sharp  pains ; 
pains  may  also  be  re- 
ferred to  other  portions 
of  the  abdomen. 

Does  not  develop  earlier 
than  48  hours,  and 
slower  in  growth. 

Ill-defined  borders. 

Is  not  so  influenced.  Fixed 
comparatively ;  cannot 
be  made  to  disappear 
into  the  loin. 

Generally  dull,  may  be  res- 
onant under  light  per- 
cussion. 

Often  present'  near  iliac 
crest  or  spine. 

Negative. 

Distended  Gall-bladder. 

More  common  in  fat 
women  over  forty  years. 
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Seat  of  Pain. — In  the  lumbar,  right 
hypochondriac,  umbilical  or  inguinal 
regions ;  thence  downward  to  sac- 
rum, genitals,  and  thighs. 


Urine.- — May  have  suppression,  poly- 
uria, or  ischuria. 

Seat  of  Tumor. — Deeply  situated ;  not 
visible.  Easily  felt  between  the 
hands. 


Movement  zvith  Respiration.  —  May 
not  be  influenced  by  respiration;  if 
grasped,  will  not  ascend  with  expi- 
ration. 

Anchorage  of  Tumor. — No  anchorage 
and  no  limitation  to  its  movements. 


Mobility  of  Tumor. — May  be  moved 
in  every  direction,  and  caused  to 
disappear  into  the  loin. 

Shape  of  Tumor. — Kidney-shaped. 


Resistance  of  Tumor. — More  yielding 
and  elastic. 

Percussion. — Resonant  over  some  part 
of  its  surface,  and  has  a  band  of 
resonance  between  it  and  the  liver- 
dulness. 


Pain  of  biliary  calculus  is 
in  the  epigastric  or  hy- 
pochondriac region ;  re- 
ferred to  the  back  and 
shoulder,  almost  always 
upward,  rarely  down- 
ward to  sacrum  or 
thighs. 

Scanty  and  high-colored. 

In  close  apposition  with 
anterior  parietes ;  visible 
in  thin  subjects  when  of 
moderate  size.  By  bi- 
manual palpation  tumor 
not  readily  felt  with  pos- 
terior hand. 

Moves  with  respiration, 
will  ascend  with  expira- 
tion. 

To  the  liver  at  the  right 
parasternal  line,  lower 
end  moving  in  arc  of  a 
circle   about   this   center. 

May  be  moved  upward  and 
laterally,  rarely  back- 
ward,   never   downward. 

Usually  pyriform  or  oval 
—  may  be  sausage- 
shaped. 

A  thickened  gall-bladder 
filled  with  stones  gives  a 
hard,  resistant  tumor. 

Dull,  and  dulness  is  con- 
tinuous with  that  of  the 
liver. 
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Inflation    of    Colon. — May   efface   en-  Pushes      gall-bladder      up- 

tirely  the  dulness.  ward,  but  will  not  efface 

its  dulness. 

Inflation  of  Stomach. — Causes  tumor  Moves   gall-bladder  to  the 

to  disappear  entirely.  right. 

Pressure  of  Tumor. — Causes  faintness  Elicits  tenderness, 
or  nausea. 

Pyrexia. — Unusual.  Common. 

Riedel's  Lobe. — No  sharp  edge  felt.  Sharp  edge  frequently  felt 

across  gall-bladder. 

Auscultation. — A  bruit  sometimes  au-  Fremitus  may  occasionally 

dible  at  inner  and  upper  border  of  be  felt  and  heard, 
tumor. 

Disappearance    of    Tumor. — If    there  May  disappear  without  ex- 
is     hydronephrosis,     disappearance  tra  flow  of  bile, 
marked    by    copious    discharge    of 
urine. 

Intestinal  Obstruction:  Fecal  impaction  in  form  and  symptoms 
may  simulate  a  renal  tumor.  Thorough  purgation  before  exam- 
ination would  disclose  the  true  nature  of  the  mass. 

A  wandering  kidney,  by  irritation  rather  than  by  direct  pres- 
sure, may  simulate  or  actually  induce  intestinal  obstruction.  The 
acute  exacerbations,  which  sometimes  develop  in  nephroptosis, 
while  usually  marked  by  urinary  disturbances,  sometimes  pro- 
duce such  gastric  and  intestinal  perversion  that  the  diagnosis 
becomes  difficult.  The  chief  point  of  distinction  between  mechan- 
ical intestinal  obstruction  and  wandering  kidney  is  the  absolute 
arrest  of  both  gases  and  feces  in  the  one,  which  is  only  relatively 
so  in  the  other.  The  mobility  and  shape  of  the  tumor,  the 
oliguria  and  vesical  tenesmus,  and  the  lesser  degree  of  shock, 
distinguish  the  wandering  kidney. 

Renal  Colic:  A  crisis  in  the  course  of  movable  kidney  may 
resemble  renal  colic.  Hematuria  is  very  unusual  in  movable  kid- 
ney ;  a  microscopical  quantity  of  blood  is  a  frequent  occurrence  in 
calculus.  Pyuria  is  also  found  in  calculus.  A  tumor  is  unusual 
in  calculus-disease  unless  suppurative  pyelitis  is  present,  and 
then    its    gradual   formation   and    septic    symptoms    indicate    its  b 

nature ;  and  if  such  tumor  is  formed,  it  is  usually  fixed  and  does 
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not  enjoy  the  same  painless  mobility  so  characteristic  of  wander- 
ing kidney. 

Pyloric  Obstruction :  Allusion  has  been  made  to  pyloric  ob- 
struction and  gastrectasia  met  with  in  vagrant  kidney.  A  pyloric 
tumor  may  be  a  very  movable  mass,  and  may  be  found  quite  low 
in  the  abdomen.  The  scanty  urine,  thirst,  vomiting,  together 
with  the  mobility  of  the  tumor,  are  features  in  common  with 
wandering  kidney.  The  history,  the  age  of  the  patient,  rapid 
emaciation  and  cachexia,  hematemesis,  absence  of  hydrochloric 
acid,  are  points  in  differentiation.  Furthermore,  a  pyloric  tumor 
is  usually  stony-hard,  rests  in  close  apposition  to  the  parietes,  is 
dull  upon  percussion,  and  cannot  be  displaced  beyond  the  reach 
of  palpation. 

Hepatic  tumors,  constricted  or  somewhat  pedunculated,  a  very 
rare  affection,  are  usually  superficial,  their  continuity  with  the 
liver  can  be  established,  they  move  freely  with  respiration,  which 
movement  cannot  be  restricted,  and  are  not  marked  by  distinct 
crises. 

Wandering  spleen  is  an  oblong,  flat  tumor,  with  sharp,  notched 
edge.  It  is  superficial  in  location,  never  underlies  the  colon,  and 
is  frequently  attended  by  characteristic  blood-changes.  Percus- 
sion will  reveal  its  absence  from  its  normal  position,  and  an  area 
of  resonance  posterior  and  to  the  outer  side  of  the  tumor.  These 
are  characteristically  diagnostic  features. 

Intestinal  cancer,  especially  of  the  cecum,  may,  on  superficial 
examination,  be  taken  for  movable  kidney.  Such  tumors  are 
usually  dull  upon  percussion,  are  mobile  in  a  very  limited  area, 
produce  alternating  diarrhea  and  constipation,  cachexia  develops 
early,  and  their  relations  can  be  established  by  insufflation  of  the 
bowel. 

Uterine  and  ovarian  tumors,  when  small  and  pedunculated, 
may  rise  out  of  the  pelvis,  and  may  assume  any  of  the  positions 
occupied  by  wandering  kidney.  Their  method  of  growth,  the 
absence  of  tenderness  or  pronounced  pain,  restriction  to  upward 
displacement,  their  connection  with  the  seat  of  origin,  and 
further,  their  superficial  location  and  percussion-dulness  mark 
them. 

Prognosis. — A  freely  wandering  kidney  may  cause  but  little  dis- 
turbance in  some  cases.   In  others,  health  is  impaired  by  the  func- 
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tional  disturbances  and  neurasthenic  state  to  which  the  patient 
is  reduced.  Life  is  imperilled  only  when  complications  super- 
vene. We  hesitate  to  give  an  operative  prognosis.  The  benefits 
obtained  by  Morris,  Noble,  Edebohls,  and  others  far  excel  the 
author's  experience  in  realizing  absolute  restoration  of  the  pa- 
tient to  health.  My  mortality  is  nil,  fixation  of  kidney  is  per- 
manent, but  several  patients  have  remained  dyspeptic,  anemic, 
nervous,  and  readily  find  other  troubles. 

Contraindications  to  Operation. — Only  in  exceptional  in- 
stances do  the  lesser  degrees  of  mobility  require  surgical  inter- 
ference. In  splanchnoptosis  we  should  not  fix  the  kidney  unless 
there  are  marked  Dietl's  crises.  When  complications,  such  as 
uterine  disorders,  appendicitis,  etc.,  are  present,  simple  fixation 
of  the  kidney  should  not  be  employed  without  correction  of  the 
associate  conditions.  A  protest  must  be  entered  against  the  pre- 
vailing spirit,  prompting  operation  in  every  case  of  nephroptosis. 
The  operation  has  a  mortality  of  nearly  2  per  cent.,  and  should 
not  be  lightly  undertaken. 

Surgical  Indications. — The  indication  is  to  anchor  the  kidney 
well  back  into  its  bed.  The  common  error  is  to  fix  it  too  low  and 
too  far  forward.  Mr.  Tait  once  said :  "  I  shall  have  nothing  more 
to  do  with  fixing  kidneys."  I  would  paraphrase  this  by  saying: 
"I  shall  have  nothing  more  to  do  with  suturing  kidneys  for  the 
purpose  of  fixation."  The  work  of  Senn,  Edebohls,  and  my  per- 
sonal experience  conclusively  show  that  sutures,  however  placed, 
which  penetrate  the  cortical  substance  of  the  kidney,  are  merely  tem- 
porary in  their  support,  injure  the  secreting  substance  bej'ond  restora- 
tion, and  that  fixation  is  due  to  the  irritation  they  produce.  Par- 
tial decortication  and  the  technique  of  Robert  Morris,  Senn,  or 
Edebohls  give  better  results.  Nephropexy  is  preferable  to  nepliror- 
rhaphy. 
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HYDRONEPHROSIS. 

Definition. — A  distention  of  the  kidney  with  non-infected  fluid, 
caused  by  an  obstruction  to  the  flow  of  urine. 

Synonyms. — Aseptic  cystonephrosis,  nephydrosis. 

Frequency. — In  computing  the  frequency  of  hydronephrosis  we 
must  draw  the  distinction  between  clinically  recognized  cases 
and  post  mortem  findings.  Morris's  investigations  show  that  in 
fully  5  per  cent,  of  necropsies  hydronephrosis  is  found  in 
"marked"  degree,  yet  about  90  per  cent,  of  these  cases  owe  their 
origin  to  uterine  and  other  pelvic  tumors,  whose  obtrusive  symp- 
toms overshadow  the  renal  retention,  and  the  hydronephrosis  is 
overlooked  or  disregarded.  Osier  had  seen  only  4  cases  of  inter- 
mittent hydronephrosis  prior  to  1894.  Morris  tabulates  9  cases 
upon  which  he  has  operated.  The  writer  has  encountered  two 
cases  of  unilateral  hydronephrosis  from  uterine  carcinoma,  and 
several  others  from  various  causes ;  and  his  experience  would 
indicate  that  it  is  not  an  infrequent  form  of  abdominal  tumor. 

Etiology. — Age:  Hydronephrosis  may  affect  the  fetus  in  utero, 
or  may  develop  from  congenital  or  acquired  causes  at  any  period 
during  life. 

Sex:  For  etiological  reasons  hydronephrosis  is  more  common 
in  women  than  in  men,  perhaps  in  the  ratio  of  three  or  four  to 
one. 

The  causes  that  give  rise  to  hydronephrosis  may  be  either  con- 
genital or  acquired.  Mr.  Morris  draws  a  nice  distinction  between 
congenital  hydronephrosis  and  hydronephrosis  of  congenital  ori- 
gin. In  the  former  the  hydronephrotic  condition  exists  at  birth, 
while  in  the  latter,  though  the  cause  is  congenital,  many  years 
may  elapse  before  the  development  of  retention  and  cystic  accu- 
mulation. An  occlusion  of  any  portion  of  the  urinary  tract  from 
the  calices  of  the  kidney  to  the  meatus  urinarius  may  result  in 
obstruction  to  the  flow  of  urine  and  its  retention  within  the  kid- 
ney. One-third  of  all  cases  are  accredited  with  being  of  con- 
genital origin.     It  is  probable  that  the  proportion  is  even  greater 
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than  this ;  only  in  late  years  has  attention  been  directed  to 
abnormalities  in  the  mechanical  arrangement  of  the  ureteropelvic 
junction.  Phimosis,  partial  or  complete  atresia  of  the  urethra, 
folds  of  mucous  membrane  at  the  vesical  orifice,  are  congenital 
conditions  which  give  rise  to  bilateral  hydronephrosis ;  if  com- 
plete, the  infant  is  still-born  or  dies  a  few  days  after  birth.  Con- 
genital conditions  affecting  the  bladder  rarely  give  rise  to  hydro- 
nephrosis. Malformations  of  the  ureter,  valve-like  pelvic  inser- 
tion, kinks  and  twists,  and  in  some  cases  an  entire  absence  of  the 
ureter,  a  defect  usually  associated  with  some  other  malforma- 
tions, are  the  most  commonly  found  congenital  causes.  Roberts 
refers  to  two  cases  of  obstruction  from  compression  of  the  ureter 
due  to  an  anomalous  branch  of  the  renal  artery ;  Coats  also 
reports  such  a  case. 

Of  32  cases  observed  by  Roberts,  acquired  hydronephrosis 
was  found  to  be  due  to  impacted  calculus  in  1 1  instances.  This 
observation  appears  to  have  promulgated  the  belief  that  renal 
calculus  is  a  common  cause  of  hydronephrosis ;  Tillmanns,  and 
other  equally  high  authorities  regard  it  the  most  frequent  cause. 
Of  142  cases  analyzed  by  Mr.  Morris,  vesical  calculus  is  given  as 
a  cause  in  3  cases ;  there  is  no  instance  of  ureteral  impaction. 
Of  665  cases  of  hydrenophrosis  collected  by  Newman,  there  were 
68  due  to  renal  calculi.  Ureteral  occlusion  by  calculi,  though  a 
common  cause  of  pyonephrosis,  should  be  regarded  as  only  occa- 
sionally productive  of  hydronephrosis. 

Strictures  of  the  urethra  and  prostatic  obstruction  are  the  com- 
mon causes  of  hydronephrosis  in  males ;  in  some  instances  there 
is  vesical  retention  with  damming  back  of  urine  through  the  ure- 
ters, but  the  more  usual  condition  is  a  consecutive  hypertrophy 
of  the  bladder-wall,  which  in  itself  may  prove  obstructive  to  one 
or  both  ureters  (Tames). 

Malignant  growths  of  the  uterus,  vagina,  bladder,  and  rectum 
are  regarded  by  Morris  as  producing  90  per  cent,  of  the  cases  of 
acquired  hydronephrosis ;  they  constitute  almost  one-third  of  all 
causes  in  Newman's  table.  R.  Williams  in  78  autopsies,  patients 
dying  of  cancer  of  the  uterus,  met  with  hydronephrosis  in  67 
cases.  Of  9  cases  observed  by  Cullen  at  Johns  Hopkins,  the  kid- 
ney was  affected  in  all,  and  in  6  it  was  hydronephrotic.  The 
ureters  may  be  compressed  or  displaced,  but  the  usual  obstruct- 
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Kidney.     Hydronephrosis. 


Organ  incised  through  long  axis.      The  pelvis  and  calices  are  dilated,  cortex  compressed 
and  atrophied  and  the  organ  about  double  the  size  of  the  normal  kidney. 
The  oblique  insertion  of  the  ureter  producing  valvular  obstruction  is  also  shown. 

The  surface  of  this  kidney  is  shown  in  Plate  XII. 
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ing  cause  is  in  the  wall  of  the  bladder.  The  hydronephrotic  dis- 
tention is  very  gradual,  may  be  bilateral  or  single,  and  often 
escapes  observation. 

Simple  inflammatory  strictures  of  the  ureter  are  rare  causes 
of  hydronephrosis.  In  1891  Watson  could  collect  only  6  un- 
doubted cases  of  hydro-  and  pyonephrosis  so  caused,  all  necrop- 
sical.  Within  the  last  decade  perhaps  as  many  more  have  been 
recorded,  with  operations  for  the  relief  of  the  obstruction,  nota- 
bly the  cases  of  Kiister,  Fenger,  and  Kelly. 

Movable  kidney  is  the  conspicuous  cause  of  intermittent  hy- 
dronephrosis in  the  female ;  it  is  often  accompanied  by  an  abnor- 
mal insertion  of  the  ureter  into  the  renal  pelvis ;  it  is  difficult  to 
say  whether  the  relation  of  the  ureter  to  the  pelvis  is  the  cause 
or  the  efifect  of  the  hydronephrosis.  Of  66  cases  of  acquired  in- 
termittent hydronephrosis  movable  kidney  existed  in  28  (Ter- 
rier and  Boudouin).  As  taught  by  Landau,  the  repeated  dis- 
placements, twisting  and  kinking  of  the  ureter  are  sufficient 
causes  for  renal  retention. 

Extreme  conditions  of  hydronephrosis  may  result  from  ob- 
struction offered  by  insertion  of  the  ureter  into  the  renal  pelvis 
at  an  acute  angle.  Fenger  contributes  a  historical  resume  of  all 
cases  of  hydronephrosis  operatively  treated  with  a  view  to  over- 
coming the  cause  of  the  obstruction.  There  are  about  30  cases 
considered,  and  in  26  of  these  there  was  a  valve-formation  of  the 
ureter,  with  oblique  insertion  into  the  dilated  pelvis,  or  a  stric- 
ture of  the  ureter,  with  or  without  abnormal  insertion  into  the 
pelvis. 

Other  causes  which  are  only  occasionally  active  in  giving  rise 
to  hydronephrosis  are  traumatism,  abdominal  tumors,  pregnancy, 
uterine  displacements,  and  fecal  impaction.  Bland  Sutton  says 
that  one  of  the  most  startling  facts  connected  with  his  study  of 
hydronephrosis  is  that  in  many  of  the  larger  cysts  no  obstruc- 
tion could  be  demonstrated,  and  the  clinical  histories  failed  to 
throw  any  light  upon  the  causes  producing  the  condition ;  yet  in 
by  far  the  greater  number  of  cases  the  obstruction  is  easily  de- 
monstrable. 

Pathology. — Hydronephrosis  may  afifect  one  or  both  kidneys. 
In  the  unilateral  retention  the  obstructing  cause  is  in  the  ureter 
or  pelvis  of  the  kidney;  exceptionally  only  does  it  proceed  from 
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causes  in  the  true  pelvis,  j^et  in  neoplasms  of  the  bladder,  pri- 
mary or  secondary,  only  one  ureteral  orifice  may  be  encroached 
upon.  Bilateral  distention  of  the  kidneys  usually  arises  from 
vesical  or  prevesical  obstructing  causes,  or  from  symmetrical 
congenital  abnormalities.  The  resulting  tumor  may  be  either 
constant  or  intermittent ;  its  permanency  depends  upon  the  com- 
pleteness and  constancy  of  the  obstruction. 

The  changes  which  take  place  in  the  kidney  in  consequence  of 
an  interruption  to  the  outflow  of  urine  are  governed  by  the  man- 
ner in  which  the  obstructing  cause  acts.  A  sudden,  complete 
and  permanent  occlusion  of  the  ureter  results  in  such  rapid 
atrophy  of  the  kidney-substance  that  the  consequent  distention, 
though  present,  is  usually  small.  The  pressure  of  the  retained 
urine  within  the  uriniferous  tubules  and  capsules  of  Bowman  is 
greater  than  the  vascular  tension  in  the  glomeruli,  and  the  secre- 
tion of  urine  is  arrested.  The  primary  enlargement  consequent 
upon  complete  obstruction  is,  in  a  measure,  due  to  the  retained 
urine,  but  Albarran  thinks  that  the  kidney  enlarges  at  least  one 
third  in  size  from  vascular  congestion.  The  rapidly  resulting 
atrophy  in  such  cases  is  attributable  both  to  pressure  of  the  re- 
tained fluid  and  to  degeneration,  the  result  of  congestion.  The 
vessels  may  become  thrombosed  or  obliterated  by  thickening  of 
their  walls  and  formation  of  fibrous  cords,  the  tubules  are  com- 
pressed, and  finally  the  whole  parenchyma  of  the  kidney  is  con- 
verted into  connective  tissue.  In  the  acute  form  the  fluid  may 
force  the  capsule  away  from  the  gland-structure  of  the  kidney, 
which  is  then  found  collapsed  and  atrophied  in  the  bottom  of  a 
large  sac  formed  by  the  capsule  of  the  kidney,  as  in  the  unique 
case  reported  by  Marsh.  These  changes  can  only  take  place 
when  the  other  kidney  hypertrophies  and  assumes  the  burden  of 
both  organs. 

If  the  obstruction  is  complete  and  temporary,  the  intrarenal  press- 
ure is  relieved  with  the  release  of  the  obstruction,  and  there  is 
an  abundant  flow  of  urine,  which  is  due  to  the  congestion  and 
to  the  diminished  resistance  offered  to  exosmosis,  and  not  so 
much  to  the  renal  retention  of  urine.  If  this  condition  of  dis- 
tention and  relaxation  is  recurrent,  there  is  gradual  atrophy  of 
kidney-substance  and  progressive  distention  of  the  pelvis  and 
calices,  the  papillje  are  flattened,  the  kidney's  retention-capacity 


PLATE  XII. 


KiDNEV.     Hydronephrosis. 
The  surface  of  the  organ  shows  the  irregular  lobulation  resulting  from  dilatation  of  the 

cahces.     The  dilated  pelvis  and  ureter,  above  point  of  obstruction  are  well  shown. 
The  incised  surface  of  this  specimen  is  shown  in  Plate  XI. 
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is  increased,  and  the  pressure  of  the  retained  urine  compresses 
the  cortical  substance  against  the  capsule.  If  the  obstruction 
becomes  permanent  the  growth  of  the  hydronephrosis  will  con- 
tinue as  long  as  there  is  any  secreting  substance  left ;  and  even 
after  all  glandular  structure  is  destroyed,  the  secretion  from  the 
mucous  membrane  may  add  to  the  accumulation. 

In  complete  obstruction,  either  sudden  or  gradual  and  progressive, 
the  hindrance  to  the  outflow  of  urine  is  sufficient  to  bring  about 
the  same  intrarenal  changes  as  above  described,  yet  it  is  accom- 
plished in  a  most  gradual  and  insidious  manner.  Mr.  Morris 
contends  that  such  obstructions  as  permit  leakage  usually  result 
in  renal  atrophy  without  the  formation  of  an  appreciable  hy- 
dronephrosis. Stricture  of  the  ureter  may  be  taken  as  a  type 
of  this  form  of  obstruction,  and  the  instances  quoted  in  the 
etiology  conclusively  show  that  an  incomplete  obstruction,  which 
does  not  clinically  intermit,  will  cause  large  hydronephrosis. 
Practically  all  hydronephroses  which  form  tumors  intermit,  but 
authorities  would. limit  the  phrase  "  intermitting  "  hydronephro- 
sis to  those  cases  in  which  there  is  a  great  diminution  in  or 
actual  disappearance  of  the  tumor. 

The  size  of  the  hydronephrosis  depends  largely  upon  the  com- 
pleteness and  acuity  of  the  obstruction.  A  sudden  plugging  of 
the  ureter  may  produce  a  hydronephrosis  but  little  larger  than 
the  actual  size  of  the  kidney,  the  atrophied  renal  structure  giving 
place  to  the  moderate  accumulation.  If  the  cause  is  incomplete 
or  intermittent  and  gradual  in  its  action,  the  resulting  accumu- 
lation may  form  a  tumor  of  enormous  dimensions.  No  article 
upon  hydronephrosis  is  complete  that  does  not  refer  to  the  al- 
most incredible  case  reported  by  Mr.  Glass,  in  which  the  hydrone- 
phrotic  sac  contained  thirty  gallons. 

The  morphology  of  the  swelling  is  subject  to  much  variation. 
When  the  obstruction  is  in  a  calyx,  sacculation  of  one  portion 
of  the  kidney  may  occur.  A  ureteral  obstruction  usually  leads 
to  uniform  distention  of  the  renal  pelvis,  with  gradual  encroach- 
ment upon  the  kidney-substance.  Such  swellings  retain  the  kid- 
ney-shape until  there  is  complete  atrophy.  This  behavior  is  by 
no  means  uniform ;  the  distention  may  be  confined  to  the  pelvis 
and  infundibulum.     Isolated  retention-cysts  may  be  found  in  any 
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part  of  the  tubular  structure  of  the  kidney.     The  dilatation  of 
the  pelvis  may  be  uniform  (Morris),  or  asymmetrical  (Mynter). 

The  irregular  evolution  of  the  sac  distorts  the  relation  of  the 
ureterorenal  junction,  which  in  itself  may  become  an  additional 
cause  of  obstruction.  If  there  is  a  congenital  abnormality  in 
the  relation  of  the  ureter  to  the  renal  pelvis,  it  is  apparent  that, 
if  from  any  transient  cause  urinary  retention  should  occur,  sac- 
culation of  the  pelvis  with  valvular  obstruction  of  the  ureter  is 
a  natural  consequence.  In  advanced  cases  of  hydronephrosis 
which  involve  the  pelvis  and  calices,  the  whole  organ  is  con- 
verted into  a  cyst  or  a  number  of  cysts  with  fibrous  septa.  The 
cortex  is  compressed  and  with  the  capsule  forms  the  limiting  wall 
of  varying  densit}'-  and  thickness  which  may  undergo  calcareous 
degeneration.  Its  outer  surface  is  irregular  and  acquires  adhe- 
sions to  surrounding  structures,  and  the  inflammation  extending 
through  the  peritoneum,  it  even  acquires  attachments  to  the 
abdominal  viscera,  into  which  the  sac  may  rupture.  This  com- 
plication is  usually  followed  by  infection  of  the  sac,  and  if  the 
fistulous  communication  should  close,  any  subsequent  accumula- 
tion is  likely  to  be  purulent.  Rupture  into  the  peritoneum  gen- 
erally gives  rise  to  peritonitis,  but  the  aseptic  fluid  may  be 
absorbed,  and  in  this  way  spontaneous  cure  has  been  known  to 
occur.  A  frequent  and  greatly  to  be  feared  complication  which 
may  befall  a  hj^dronephrosis  is  infection  of  the  sac  and  contents. 
The  conversion  of  a  hydronephrosis  into  a  secondary  pyonephro- 
sis is  the  work  entirely  of  pyogenic  microorganisms.  Elsewhere 
we  have  referred  to  experimenters'  denial  that  infection  could 
occur  along  the  channel  of  the  ureter.  Clinical  evidence  contra- 
dicts this  conclusion  of  the  laboratory-workers,  and  there  is  no 
doubt  but  that  infection  of  open  or  intermitting  hydronephroses 
may  occur  by  this  route ;  yet  the  close  relation  that  the  sac  occu- 
pies to  the  bowel-wall  and  the  lowered  resistance  of  the  tissues 
permit  infection  without  fistulous  communication.  The  soften- 
ing and  disintegration  of  the  sac  in  conseqtience  of  infection  ren- 
der it  very  liable  to  rupture,  either  internally  with  fatal  effect 
from  peritonitis,  or  the  pus  may  escape  extraperitoneally  and 
become  perinephric. 

The    contents    of   the    hydronephrotic    sac    is    urine    secreted 
against  pressure ;  it  therefore  resembles  very  closely  the  serum 
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of  the  blood.  The  greater  the  renal  atrophy  the  more  closely 
the  fluid  partakes  of  the  character  of  the  normal  serum,  and  the 
less  the  urates  and  uric  acid.  The  specific  gravity  is  usually 
low,  1,006.  The  fluid  is  albuminous,  slightly  alkaline  or  neutral. 
The  color  may  be  altered  by  an  admixture  with  blood ;  its  tur- 
bidity is  due  to  mucus,  phosphates,  and  epithelial  cells.  In  old 
cases  the  contents  may  be  of  a  colloid  nature. 

The  site  of  the  obstruction  determines  the  associate  changes 
in  the  ureter.  The  duct  above  the  obstruction  is  distended,  and 
may  attain  to  the  size  of  a  small  intestine.  Double  hydro-ureter 
is  a  rather  common  autopsical  finding  from  congenital  occlusion, 
and  from  contraction  due  to  malignant  infiltration  of  the  bladder 
or  pelvic  tissues.  If  the  obstruction  is  located  in  the  course  of 
the  ureter,  the  distal  end  will  be  relaxed  and  atrophied  from 
disuse. 

Symptoms. — Hydronephrosis  is  a  complication  or  reflex  effect  of 
an  antecedent  disease  or  abnormality,  the  symptoms  of  which 
may  be  expressed  alone  by  the  development  of  the  complication ; 
and,  in  turn,  the  behavior  of  the  hydronephrosis  is  influenced 
largely  by  the  causative  condition.  The  symptoms  of  the  numer- 
ous and  varied  causes  enter  into  the  history  of  hydronephrosis, 
and  in  this  we  encounter  the  unrecognizable  congenital  occlu- 
sions, or  the  gradual  obstruction  consequent  upon  cancerous  infil- 
tration of  the  pelvic  organs ;  in  other  instances  the  storm  of  ne- 
phritic colic  from  calculus  may  mark  the  beginning;  and  very 
commonly  we  are  able  to  obtain  the  history  so  characteristic  of 
movable  kidney  with  its  intermitting  crises.  In  consideration 
of  the  various  causes  and  their  effects  we  have  attempted  to 
show  that  hydronephrosis  may  exist  without  an  appreciable 
tumor,  and  in  this  concealed  form  it  may  in  the  most  subtle 
manner  cause  renal  atrophy  and  terminate  fatally.  Under  other 
circumstances  there  may  be  a  tumor  of  moderate  or  enormous 
dimensions,  of  stable  or  constant  existence.  And  under  certain 
mechanical  arrangements  the  tumor  is  intermitting,  partially  or 
entirely  disappearing  to  reform  at  irregular  intervals.  It  seems 
well,  therefore,  to  consider  the  symptomatology  of  hydronephro- 
sis in  its  three  clinical  aspects. 

I.  Tumor  Absent:  Hydronephrosis  may  exist  without  giving 
rise  to  a  recognizable  enlargement  from  two  causes:  a  sudden, 
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complete  and  permanent  occlusion  of  the  ureter ;  and  from  a 
gradual  occlusion  which  permits  some  leakage.  Calculus-ob- 
struction may  be  taken  as  the  tj-pe  of  the  former,  and  cancerous 
involvement  of  the  latter ;  yet  many  other  causes  may  act  in  a 
similar  manner. 

In  acute  obstruction  there  is  an  exaggeration  of  the  "  ureteral 
beats."  It  must  be  understood  that  this  duct  is  not  a  passive 
channel,  but  that  it  acts  like  the  esophagus  in  propelling  its  con- 
tents downward.  Therefore,  any  interference  with  its  rhyth- 
mical impulses  is  resented,  and  there  is  an  exaggerated  beat, 
which  by  nervous  connection  is  transmitted  to  the  bladder.  Fre- 
quent micturition  is  the  effect  of  this  muscular  excitation,  and 
is  one  of  the  earliest  and  most  important  symptoms  indicative  of 
interference  with  the  free  action  of  the  ureter,  whether  it  pro- 
ceeds from  causes  within  or  without.  The  amount  of  urine 
voided  is  decidedly  less  than  normal,  and  becomes  of  high  spe- 
cific gravity  as  it  represents  the  product  of  the  uninvolved  kid- 
ney which  has  assumed  double  work.  In  all  suddenly  acting 
causes  which  completely  occlude  the  ureter  pain  is  a  conspicu- 
ous symptom.  It  is  expressed  at  first  as  nephritic  colic,  but  the 
cause  still  persisting,  the  pain  loses  its  paroxysmal  character  for 
simply  a  dull  ache  in  the  lumbar  region,  with  radiations  charac- 
teristic of  renal  troubles.  In  these  acute  cases  there  are  always 
marked  digestive  disturbances;  constipation  and  tympany  may 
be  present;  nausea  is  a  constant  accompaniment,  and  vomiting 
a  common  occurrence.  The  skin  is  dry,  thirst  usually  pro- 
nounced, and  the  further  manifestations  depend  solely  upon  the 
capacity  of  the  other  kidney  to  take  on  the  work  of  both.  If 
there  is  previous  disease  of  the  opposite  kidney,  or  if  there  should 
happen  to  be  a  simultaneous  occlusion  of  both  ureters,  as  some- 
times occurs  in  calculous  conditions,  anuria  develops ;  the  patient 
may  die  quickly  from  uremic  poisoning,  or  may  pass  through  a 
few  days  of  tolerance  to  die  finally  of  uremia. 

The  physical  signs  in  unilateral  hydronephrosis  from  sudden  oc- 
clusion, in  which  no  tumor  is  formed,  are  few  and  not  very  char- 
acteristic. Unfortunately,  care  is  not  taken  to  ascertain  those 
that  exist  in  the  early  stage.  While  there  is  no  tumor,  yet,  as 
we  have  shown  in  the  pathology,  there  is  necessarily  an  increase 
in  the  kidnev's  bulk  of  about  one-third.     In  any  given  case  it  is 


HYDRONEPHROSIS.  5  I  3 

impossible  to  appreciate  this  unless  the  clinician  is  familiar  with 
the  size  of  the  organ  before  the  occlusion.  Marked  tenderness 
in  front  and  behind  is  always  to  be  noted  and  indicates  the  renal 
tension.  The  urine  may  contain  blood ;  especially  is  this  true 
in  calculus-obstruction,  and  is  sometimes  noticed  in  the  torsion 
from  dislocation  of  the  kidney.  Cystoscopic  examination  when 
practicable,  aided  if  necessary  by  ureteral  catheterization,  will 
furnish  conclusive  evidence  of  the  arrested  renal  urine  on  the 
side  involved.  The  ureteral  bougie  may  locate  the  site  of  the 
obstruction. 

An  impediment,  but  not  absolute  obstruction,  to  the  outflow  of 
urine  may  be  located  in  any  portion  of  the  urinary  tract.  If  its 
seat  is  in  the  pelvic  organs  the  resulting  distention  will  generally 
be  bilateral,  though  frequently  of  unequal  degree ;  if  in  the  ureter 
or  pelvis  of  the  kidney,  then  only  one  kidney  is  involved.  The 
anamnesis  of  the  consecutive  hydro-ureter  and  hydronephrosis 
would  be  found  in  the  symptoms  of  the  obstructing  disease, 
whether  it  be  prostatic  obstruction,  vesical  neoplasms,  primary 
or  secondary,  or  ureteral  stricture.  As  before  suggested,  the 
most  common  condition  giving  rise  to  partial  occlusion  is  cancer 
of  the  cervix  uteri.  In  all  these  states  the  primary  trouble  has 
most  active  symptoms,  and  but  little  attention  is  given  to  fre- 
quent micturition,  oliguria,  lumbar  pains,  dry  skin  and  thirst, 
stupor  deepening  into  coma,  delirium  and  convulsions,  conditions 
that  denote  the  rapid  renal  atrophy.  The  leakage  is  sufficient  to 
prevent  the  development  of  a  palpable  tumor,  but  the  autopsy 
will  reveal  a  moderate  accumulation  of  fluid  in  the  pelvis  of  the 
kidney,  with  great  thinning  and  atrophy  of  the  renal  substance ; 
and  if  the  obstruction  is  in  the  lower  end  of  the  ureter  or  beyond, 
these  ducts  are  found  irregularly  dilated  and  tortuous. 

2.  Tumor  Constant:  When  the  renal  retention  is  due  to  com- 
plete obstruction,  or,  if  incomplete,  the  leakage  is  not  sufficient 
to  cause  any  appreciable  alteration  in  the  amount  of  accumula- 
tion, the  resulting  tumor  slowly  enlarges  as  long  as  it  is  sup- 
plied with  fluid  from  the  renal  structure  or  mucous  membrane. 
Information  may  be  obtained  of  some  acutely  acting  cause,  or 
the  distention  may  have  developed  insidiously  without  any  rec- 
ognizable obstructing  condition.  It  is  usually  chronic  in  its 
course ;  for,  while  the  tumor  may  be  recent  in  development,  it 
33 
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must  necessarily  arise  from  a  chronically  acting  cause.  It  is 
characterized  by  subjective  symptoms  which  vary  with  almost 
each  individual  case.  Frequent  micturition  but  a  diminution 
in  the  normal  daily  amount  of  urine  are  symptoms  that  may  be 
noticed  by  the  patient.  There  is  impairment  of  the  general 
health  as  indicated  by  loss  of  flesh,  the  skin  is  dry,  and  digestive 
disturbances  are  complained  of.  Though  not  a  cause  of  acute 
suflfering,  a  stable  hydronephrosis  generally  gives  rise  to  pain 
in  the  lumbar  region  and  side  affected.  Exercise,  manipulation, 
and  constipation  add  greatly  to  the  discomfort. 

The  tumor  in  its  physical  characteristics  depends  upon  its  size. 
A  moderate  distention  of  the  kidney  may  retain  the  contour  of 
the  organ,  if  the  distention  is  within  the  hilum  ;  but  when  the 
renal  pelvis  is  alone  distended,  equally  or  asymmetrically,  the 
tumor  may  be  of  any  shape.  It  usually  lies  well  in  the  loin,  fills 
the  costo-iliac  space,  pushes  the  liver  upward,  and  evolutes  down- 
ward and  toward  the  median  line.  It  is  not,  as  a  rule,  tender 
upon  pressure,  is  elastic  and  resisting  under  palpation,  and  fluc- 
tuation is  encountered  when  the  sac-wall  is  very  thin  or  when 
leakage  lessens  the  tension.  It  is  dull  upon  percussion  on  its 
posterior  and  external  aspects.  As  the  tumor  grows,  the  colon  is 
generally  pushed  in  front  of  it,  and  the  intestines  displaced  down- 
ward and  to  the  opposite  side,  so  that  across  the  inner  and  ante- 
rior surfaces  there  is  a  line  of  resonance  over  the  path  of  the 
colon ;  this  relation  is  by  no  means  constant,  for  the  colon  may 
pass  along  the  lower  border,  or  may  even  be  displaced  to  the 
outer  side ;  this  last  relation  is  not  at  all  uncommon  in  very  large 
tumors,  and  with  this  position  of  the  colon  the  intestines  usually 
lie  in  front  of  the  tumor.  The  insufflation  of  the  colon  with  gas, 
and  auscultatory'  percussion  will  define  the  relation  of  the  gut 
to  the  tumor.  In  permanent  hydronephroses  the  cystoscopic 
examination  will  show  urine  from  only  one  ureter.  The  ob- 
structing cause  will  occasionally  permit  the  introduction  of  a 
ureteral  catheter,  and  of  the  withdrawal  of  fluid  directly  from 
the  kidney.  If  such  a  test  can  be  successfully  employed,  it  would 
be  conclusively  diagnostic. 

3.  Tumor  Intermitting:  There  are  certain  causes  which  tem- 
porarily obstruct  the  ureter,  producing  moderate  hydronephrosis 
at  first.     The  repetition  of  this  distention  and  relaxation  results 
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in  such  atrophy  and  dilatation  that  a  palpable,  in  some  instances 
a  perceptible,  tumor  will  form  with  each  reoccurrence  of  the 
occlusion,  and  will  disappear  with  release  of  the  constriction. 
Such  intermitting  hydronephroses  are  especially  common  as 
phenomena  in  movable  kidney,  and  in  those  congenital  condi- 
tions in  which  the  ureteropelvic  angle  of  insertion  is  very  acute. 
The  symptoms  which  accompany  this  form  of  renal  retention 
are  very  pronounced  and  diagnostic.  Not  infrequently  the  pa- 
tient has  become  aware  of  the  existence  of  a  movable  kidney, 
and  for  a  variable  time  may  have  suffered  from  the  manifold  dis- 
turbances incident  to  its  changing  relations.  The  hydronephro- 
sis rarely  appears  as  the  first  symptom  of  complaint.  There 
are  attacks  of  pain  in  the  side,  renal  in  location,  often  very 
severe  and  in  character  closely  resembling  a  seizure  of  the  colic 
of  renal  calculus.  This  resemblance  grows  closer  when,  in  the 
attack,  a  little  blood  is  noticed  in  the  urine,  which  exceptionally 
occurs.  The  great  desire  to  micturate  adds  to  the  distress,  and 
oliguria  or  even  absolute  suppression  for  a  time  may  be  present. 
Complete  anuria  would  argue  that  there  was  a  single  kidney,  or 
else  that  the  opposite  organ  was  in  some  way  crippled.  Inter- 
mitting hydronephrosis,  as  far  as  clinical  evidence  goes,  is  al- 
most always  a  unilateral  affection,  and  most  frequently  on  the 
right  side ;  yet  ]\Ir.  Sutton  enjoyed  the  rare  opportunity  of  wit- 
nessing a  double  hydronephrosis,  with  the  disappearance  of  one 
tumor  during  a  celiotomy  for  a  uterine  fibroid.  Returning  to  the 
symptom  pain,  its  occurrence  denotes  that  complete  occlusion  of 
the  ureter  has  taken  place,  and  the  pelvis  is  distended  with  re- 
tained fluid,  while  the  entire  organ  itself  is  in  a  state  of  conges- 
tion. In  the  most  acute  cases  the  patient  manifests  great  rest- 
lessness, both  mental  and  physical ;  there  is  marked  depression, 
pulse  is  fast  and  weak ;  tympany,  constipation,  and  vomiting  are 
present.  The  duration  of  the  attack  may  be  only  several  hours, 
or,  the  symptoms  becoming  modified,  it  may  last  through  days ; 
with  relief  of  the  obstruction,  there  is  sudden  and  marked  poly- 
uria and  subsidence  of  all  symptoms. 

Other  cases  of  intermitting  hydronephrosis  pursue  a  very  dif- 
ferent course.  Silently  and  gradually  the  tumor  will  grow  to  a 
certain  size,  give  rise  to  but  little  distress,  and  unexpectedly  sur- 
prise both  physician  and  patient  by  suddenly  disappearing,   its 
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disappearance  being  marked  by  a  copious  discharge  of  urine. 
This  disappearance  of  an  abdominal  tumor  attended  by  an  abund- 
ant flow  of  clear  urine  is  regarded  as  almost  pathognomonic  of  a 
relieved  hydronephrosis,  yet  it  must  not  be  forgotten  that  a 
copious  discharge  of  urine  will  follow  the  rupture  of  other  ab- 
dominal cysts,  especially  ovarian,  into  the  peritoneal  cavity,  their 
contents  being  absorbed  and  eliminated  bj'  the  kidneys.  Thomas 
Wilson,  of  Birmingham,  England,  has  collected  operative  and 
post  mortem  proof,  showing  very  clearly  that  the  disappearance 
of  an  abdominal  tumor  followed  by  polyuria  is  no  more  charac- 
teristic of  hydronephrosis  than  it  is  of  ruptured  ovarian  cyst. 

When  the  ureter  is  blocked  by  a  stricture  or  other  cause  in  its 
distal  or  vesical  end,  hydronephrosis  may  occur  without  great 
distention  of  the  ureter ;  or  the  reverse  may  occur,  there  may  be 
a  large  accumulation  of  fluid  in  the  dilated  ureter,  hydro-ureter, 
without  renal  involvement.  The  symptoms  of  hydro-ureter  are 
not  distinctive.  Kelly  refers  to  two  cases  in  which  there  was  a 
sacciform  dilatation  of  the  ureter  which  could  be  easily  palpated 
through  the  vagina,  and  in  one  instance  was  mistaken  for  a 
vaginal  cyst.  When  greatly  distended  the  ureter  may  be  pal- 
pated in  favorable  subjects.  The  catheterization  of  the  ureter, 
and  the  escape  of  a  continuous  flow  of  a  clear  fluid  as  soon  as 
the  instrument  passes  the  obstruction  and  before  it  reaches  the 
pelvis  of  the  kidney,  would  indicate  hydro-ureter ;  but  it  does  not 
exclude  hydronephrosis. 

DiFFERENTi.XL  Di.\GNOSis. — Pyonephrosis:  It  is  often  impos- 
sible to  differentiate  hydronephrosis  from  pyonephrosis.  This  is 
especially  true  in  those  cases  which  present  themselves  bearing 
a  small  tumor  and  with  an  indefinite  or  obscure  history.  If,  how- 
ever, we  can  obtain  the  information  as  to  the  exciting  cause,  we 
are  guided  in  our  conclusions.  The  history  of  infection  from  the 
lower  urinary  tract,  or  the  symptoms  common  to  renal  calculus, 
and  occasionally  the  development  of  the  renal  trouble  after  some 
of  the  acute  exanthematous  fevers,  would  point  to  the  accumula- 
tion as  purulent.  If  to  this  knowledge  we  add  the  symptoms  of 
sepsis,  with  pain  and  local  tenderness,  the  presence  of  pus  may 
be  strongly  suspected.  In  pyonephrosis  the  urine  generally  con- 
tains pus  sometimes  before  there  is  complete  occlusion,  and  if 
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there  is  not  absolute  obstruction,  the  urine  from  that  kidney  will 
show  the  presence  of  pus. 

A  perinephric  abscess  may  be  incident  to  primary  renal  sup- 
puration, or  secondary  to  infection  elsewhere.  The  tumor  formed 
is  fixed  and  immovable,  the  muscles  are  rigid,  the  skin  is  often 
discolored  and  edematous,  pain  and  tenderness  are  marked,  there 
is  no  necessary  variation  in  the  character  or  quantity  of  urine, 
and  the  constitutional  symptoms  of  irregular  fever,  with  distinct 
chills  or  chilly  sensations  and  sweating,  denote  the  septic  proc- 
ess. 

Cysts  of  the  liver  and  spleen  are  usually  hydatid  in  nature ; 
they  bulge  into  the  abdomen  or  press  upward  against  the  dia- 
phragm ;  their  continuity  with  the  organ  involved  can  be  estab- 
lished ;  urinary,  vesical,  and  ureteral  examination  will  exclude 
involvement  of  the  kidney. 

Ovarian  Cyst:  A  large  hydronephrotic  cyst  may  be  mistaken 
for  an  ovarian  cyst ;  the  error  has  occurred  repeatedly.  A  care- 
ful investigation  into  the  history  of  the  case,  ascertaining  the 
probability  of  urinary  obstruction,  should  be  the  first  step  in 
differentiation.  The  seat  and  manner  of  growth  should  be  deter- 
mined. Ovarian  tumors  grow  from  below  upwards,  usually 
commence  upon  one  side,  then  become  central,  are  in  close  rela- 
tion to  the  anterior  parietes,  and  push  the  intestines  above  and 
to  the  sides.  Ovarian  tumors  are  usually  painless  in  their  early 
history.  They  do  not  affect  the  character  of  the  urine,  though 
they  disturb  the  function  of  the  bladder.  Their  connection  can 
usually  be  determined.  They  are  dull  over  the  surface,  resonant 
in  the  flanks,  and  capped  by  a  crown  of  resonance. 

Distended  Gail-Bladder:  The  points  in  common  in  these  affec- 
tions are  numerous ;  especially  confusing  is  the  fact  that  they 
both  may  follow  a  severe  attack  of  pain,  the  nature  of  which 
cannot  be  definitely  determined.  The  gall-bladder  may  be  found 
quite  out  of  its  normal  position,  occupying  the  position  in  which 
we  would  look  for  hydronephrosis,  especially  when  associated 
with  movable  kidney.  Gastric  and  intestinal  disturbances  are 
common  to  both,  and  the  tumor  of  either  may  suddenly  disap- 
pear. A  gall-bladder  moves  with  respiration ;  its  continuity  with 
the  liver  can  be  established  by  palpation  and  percussion ;  it  is 
generally  dull  upon  percussion ;  the  colon  lies  to  the  outer  side ; 
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it  is  usually  in  close  relation  to  the  abdominal  wall,  and  does  not 
bulge  into  the  flank.  There  is  no  oliguria,  and  cystoscopic  ex- 
amination is  negative. 

Prognosis. — The  dangers  that  attend  hydronephrosis  are :  first, 
those  that  proceed  from  the  cause  producing  it ;  second,  infection 
of  the  cyst  and  contents ;  third,  the  development  in  the  other  kid- 
ney of  some  acute  trouble  which  may  precipitate  suppression  of 
urine ;  fourth,  rupture  with  peritonitis ;  fifth,  the  pressure-effects 
of  large  accumulations  upon  other  viscera. 

Surgical  Indications. — The  first  step  in  the  management  of 
hydronephrosis  is  to  determine  the  urinary  sufficiency  of  the 
opposite  kidney.  And  we  must  further  bear  in  mind  that,  al- 
though a  hydronephrosis  of  magnitude  may  exist,  the  compressed 
and  seemingly  atrophied  renal  structure  may  possess  a  secreting 
power  sufficient  to  conserve  life  and  health ;  this  was  notable  in 
Kiister's  and  in  Morris's  cases. 

There  are  two  aims  which  we  should  keep  in  view  in  the  treat- 
ment of  hydronephrosis :  first,  remove  the  cause ;  second,  pre- 
serve what  is  left  of  the  kidney  if  possible.  Nephrectomy  is 
therefore  reserved  for  those  hydronephroses  which  have  become 
infected  or  in  which  there  is  no  kidney-structure  left.  Such  cases 
are  not  cured  by  aspiration ;  and  nephrotomy  has  a  mortality 
of  nearly  50  per  cent.,  according  to  Rovsing,  and  in  the  remain- 
ing cases  is  often  followed  by  an  unpleasant  fistula. 

In  those  hydronephroses  secondary  to  malignant  infiltration 
about  the  ureters  all  operative  considerations  are  futile ;  even 
palliative  nephrotomy  for  the  relief  of  anuria  can  give  the  patient 
but  small  comfort.     Such  needless  procedures  discredit  surgery. 

Obstructing  calculi  should  be  removed,  uterine  displacements 
corrected,  and  pelvic  tumors  ablated. 

We  are  especially  indebted  to  Kiister,  Fenger,  Mynter,  and 
Briddon  for  the  method  of  management  of  those  cases  due  to  stric- 
ture of  the  ureter,  and  to  valvular  obstruction  from  abnormal  inser- 
tion into  the  renal  pelvis.  In  a  most  excellent  article  by  Fenger  in 
which  he  reviews  all  the  operations,  about  30  in  number,  under- 
taken with  this  conservative  idea,  the  following  conclusions  are 
reached;  extrapelvic  plastic  operation,  that  is,  longitudinal  divi- 
sion of  stricture  and  valve,  with  transverse  closure,  as  suggested 
by  Fenger,  is  the  operation  of  choice;  it  has  been  performed  11 
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times  with  lo  good  functional  results  and  one  failure.  The 
transpelvic  plastic  operation  may  be  the  operation  of  necessity 
in  large  sacs,  because  of  the  difficulty  in  reaching  the  ureter  out- 
side of  the  pelvis.  Resection  of  the  strictured  ureter  with  reim- 
plantation into  the  renal  pelvis,  the  ureteropyeloneostomy  of 
Kiister,  has  been  done  6  times,  successfully  in  3,  abandoned  for 
nephrectomy  in  2,  one  terminating  fatally  from  sepsis.  When 
the  renal  pelvis  is  redundant,  the  excess  may  be  excised  with 
closure  of  the  wound  by  sutures,  the  capitonnage  of  Albarran ; 
or  the  pelvic  wall  may  be  shortened  by  infolding  and  uniting  the 
folds  by  suture,  the  pyelo-plication  of  Israel.  Of  the  30  cases 
treated  by  these  several  methods,  22  were  functionally  effective. 
Modern  surgery  is  indebted  to  Fenger  for  his  original  work  in 
this  line,  but  more  especially  for  the  elaboration  of  the  subject 
and  the  setting-forth  of  the  surgical  indications  to  meet  individ- 
ual conditions. 

Ureteral  stricture  may  be  amenable  to  dilatation.  From  Dr. 
Kelly's  experience  one  would  judge  that  it  would  require  a  deal 
of  time  and  patience.  Ureteral  stricture  near  the  vesical  end,  if 
not  susceptible  of  dilatation,  should  be  treated  by  resection  of 
the  ureter  with  reimplantation  into  the  bladder..  When  the 
stricture  occurs  in  the  course  of  the  ureter,  it  should  be  treated 
after  the  method  of  Fenger,  longitudinal  incision  with  trans- 
verse closure,  when  practicable ;  but  where  the  ureter  is  reduced 
to  a  mere  fibrous  cord,  the  strictured  portion  should  be  excised, 
and  the  channel  reestablished  by  Van  Hook's  method  of  lateral 
implantation. 

Transient  or  incipient  hydronephroses  are  frequently  encoun- 
tered in  movable  kidney.  If  left  to  pursue  their  course  they 
will  develop  large  tumors.  Nephropexy  is,  therefore,  a  preven- 
tive measure,  and  may,  without  the  aid  of  any  further  procedure, 
overcome  a  developing  hydronephrosis. 
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RENAL  SUPPURATIONS. 

Definition.^ — Bacterial  infection  of  the  kidney,  resulting  in 
pus-formation.  We  embrace  under  this  general  head  all  sup- 
purative conditions  affecting  the  kidney  or  its  pelvis,  anatomic- 
ally designated  suppurative  pyelitis,  pyonephrosis,  suppurative  pye- 
lonephritis, and  renal  abscess. 

Suppurative  pyelitis  is  a  purulent  inflammation  of  the  mucous 
membrane  of  the  pelvis  of  the  kidney. 

Pyonephrosis  is  an  accumulation  of  pus  or  purulent  fluid  in 
the  pelvis  of  the  kidney  without  secondary  infective  foci  in  the 
parenchyma  of  the  organ. 

Suppurative  pyelonephritis  is  a  simultaneous  purulent  inflam- 
mation of  the  kidney  and  its  pelvis,  erroneously  and  objection- 
ably styled  '  surgical  kidney.' 

Renal  abscess  is  a  suppurative  nephritis,  primarily  interstitial, 
and  not  preceded  by  pyelitis  or  pyelonephritis. 

Frequency. — Renal  suppuration  in  its  several  forms  appears 
conspicuously  in  mortuary  reports,  but  the  imperfect  examina- 
tions and  loose  nomenclature  make  it  impossible  to  determine 
the  relative  frequency  of  the  several  conditions.  In  the  great 
majority  of  cases  the  renal  pelvis  is  first  invaded.  Of  270  cases 
dying  of  urinary  disorders,  Goodhart  found  that  130  suffered  from 
suppurative  pyelonephritis.  In  ten  years  at  the  Middlesex  Hos- 
pital, Mr.  Morris  found  26  cases  of  suppurative  pyelonephritis, 
and  12  cases  of  pyonephrosis. 

Etiology. — The  essential  factor  in  all  forms  of  renal  suppura- 
tion is  the  action  of  pyogenic  organisms.  As  we  have  so  often 
previously  stated,  the  mere  presence  of  germs  in  the  kidney  is 
not  sufficient  to  give  rise  to  suppuration ;  there  must  be  local 
inviting  conditions  which  favor  their  retention,  culture,  and  de- 
structive action.  These  conditions  may  arise  from  constitutional 
causes  exceptionally,  occasionally  are  the  result  of  direct  trauma- 
tism, but  in  the  vast  majority  of  cases  the  state  of  lowered  resis- 
tance is  created  by  renal  congestion  consequent  upon  interference 
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with  the  free  discharge  of  urine;  the  retention  of  that  fluid  fur- 
nishes an  excellent  culture-medium  for  germ-growth. 

Schmidt  and  Aschoff  report  14  cases  of  pyelonephritis  due  to 
the  bacillus  coli  communis,  and  from  experimentation  conclude 
that  the  changes  found  in  the  kidneys  of  rabbits  after  the  injec- 
tion of  the  bacillus  coli  communis  into  a  ligated  ureter  corre- 
spond to  those  seen  in  suppurative  pyelonephritis  in  man.  Al- 
barran  and  Cottel,  in  43  cases  of  suppuration  in  and  around  the 
urinary  tract,  found  anaerobic  bacteria,  with  or  without  aerobes, 
the  former  leading  to  general  peritonitis  or  secondary  infections 
elsewhere.  Sternberg  regards  ascending  infections  involving  the 
kidney  as  generally  due  to  the  bacillus  coli  communis  and  says 
that  up  to  date  but  two  species  of  bacteria  have  been  demon- 
strated to  be  the  cause  of  pyelonephritis ;  if  others  are  found 
their  presence  is  accidental,  and  it  is  probably  a  mixed  infection. 
Renal  urine  containing  pus  is  usually  acid,  and,  as  the  above 
author  says,  the  point  that  we  must  remember  is  that  the  colon- 
bacillus  produces  acid  urine.  Alkaline  urine,  due  to  the  decom- 
position of  urea,  results  from  the  action  of  the  bacillus  proteus 
vulgaris,  sometimes  from  a  staphylococcus;  this  statement  is 
clinically  verified  by  Brown's  careful  investigations.  Of  5  cases 
of  calculous  pyuria,  in  which  the  urine  obtained  by  ureteral  cathe- 
terization was  alkaline,  Brown  found  the  bacillus  proteus  vul- 
garis in  three,  and  a  white  staphylococcus  in  two.  In  a  speci- 
men of  acid  urine  the  bacillus  coli  communis  was  found  in  pure 
culture. 

To  comprehend  well  the  channels  by  which  infection  may  reach 
the  kidney  we  must  look  into  the  antecedent  conditions  which 
act  as  contributing  causes.  Inflammations  of  the  lower  urinary 
tract,  whether  obstructive  or  not,  occupy  the  most  conspicuous 
place  in  the  production  of  pyelitis,  suppurative  pyelonephritis, 
and  pyonephrosis.  These  inflammations  are  more  common  in 
young  adults  and  in  those  of  middle  age  of  both  sexes,  and  are 
often  of  gonorrheal  origin ;  yet  this  specific  germ,  the  gonococcus, 
only  appears  in  about  3  per  cent,  of  cases  as  the  pathogenic  agent 
in  renal  suppuration.  The  common  post  mortem  findings  in 
suppurative  conditions  of  the  kidney  are  lesions  inflammatory  in 
nature,  obstructive  in  action,  and  chronic  in  course.  Urethral 
stricture,  prostatic  disease,  cystitis  from  its  varied  causes,  renal 
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calculus  in  the  ureter  or  pelvis  of  the  kidney,  ureteritis,  all  act  in 
the  above  way;  and  in  these  several  conditions  the  ascending 
inflammation  through  the  interstices  of  the  mucous  membrane  of 
the  ureter  reaches  the  pelvis  of  the  kidney.  In  this  group  we 
have  included  renal  calculi,  believing,  as  we  have  attempted  to 
show,  that  these  concrements  are  the  products  of  inflammation, 
oftentimes  ascending  in  character.  But  since  the  pyogenous 
process  associated  with  them  may  not  have  proceeded  from  below, 
we  must  hold  that  a  calculus,  irritating  and  obstructing  the  pel- 
vis of  the  kidney,  producing  congestion  and  renal  retention,  in- 
vites infection  by  the  blood.  It  does  not,  therefore,  follow  that 
in  calculous  suppuration  there  will  be  found  involvement  of  the 
ureter  and  bladder.  In  all  ascending  infections  by  the  ureter  the 
pelvis  of  the  kidney  is  first  invaded.  Exceptionally  a  virulent 
infection  will  extend  through  the  papillae  to  the  uriniferous  tu- 
bules, and  if  pus  is  formed  in  the  substance  of  the  kidney,  we 
have  a  suppurative  pyelonephritis.  This  may  be  a  hyperacute 
process ;  in  less  virulent  infections  it  may  rest  as  a  suppurative 
pyelitis  alone ;  with  retention  it  becomes  a  pyonephrosis ;  later, 
the  cortical  substance  may  participate  in  the  suppuration  or 
atrophy  under  pressure. 

Steven,  Newman,  Albarran,  and  Casper  have  shown  that  in 
many  cases  of  inflammation  in  and  around  the  lower  urinary 
tract  the  kidney  may  become  infected  without  the  intermedia- 
tion of  ureteritis  or  pyelitis.  In  such  cases  the  lymphatic  ar- 
rangement fully  explains  how  these  channels  may  conduct  the 
infection  directly  to  the  kidney-substance.  The  practical  point 
to  be  obtained  from  this  knowledge  is  that  many  suppurative 
conditions  in  the  bony  pelvis  may  produce  a  renal  suppuration 
which  the  cystoscope  or  ureteral  catheterization  would  not  show. 

Renal  suppuration  may  be  secondary  to  contiguous  infective 
processes.  Hepatic  abscess  and  burrowing  appendicitis  are  fa- 
miliar illustrations  of  this  mode  of  infection.  The  kidney  may 
derive  its  infection  from  the  colon ;  in  order  that  this  may  occur 
there  must  be  some  affection  of  the  gland  which  lowers  its  resis- 
tance, either  a  calculus,  hydronephrosis,  or  contusion  or  lacera- 
tion, the  result  of  traumatism.  A  hydronephrosis  is  peculiarly 
liable  to  become  infected  from  the  colon  because  of  the  closer 
relation   established  by  the   renal  distention.     Vinay  and   Cade 
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describe  a  pyelonephritis  of  pregnancy  in  which  the  infection 
is  derived  from  the  intestines,  invited  to  the  kidney  by  its  con- 
gestion consequent  upon  pressure  of  the  ureter  by  the  pregnant 
uterus.  A  calculus  in  the  cortex  of  the  kidney  may  induce  a 
plastic  inflammation  between  the  capsule  and  colon  ;  this  area 
permits  the  migration  of  germs  to  the  kidney,  where,  aided  by 
the  decomposition  of  urine,  a  suppurative  process  is  started. 

A  pyelitis  with  accompanying  nephritis  may  follow  the  irrita- 
tion produced  by  the  toxines  eliminated  in  the  course  of  specific 
fevers.  Infection  which  leads  to  suppuration  in  the  course  of 
these  diseases  is  analogous  to  that  which  occurs  in  septicemia 
and  pyemia,  or  as  a  complication  of  ulcerative  endocarditis,  and 
is  embolic.  The  infective  embolus  is  arrested  in  the  renal  arte- 
riole, and  a  metastatic  abscess  results.  Such  infections  are  char- 
acterized usually  by  multiple  foci  of  suppuration,  not  only  in  the 
kidney,  but  throughout  other  organs ;  occasionally  a  single  ab- 
scess may  form,  amenable  to  surgical  relief.  The  bacilli  found 
in  the  blood  in  zymotic  diseases,  being  eliminated  in  the  urine, 
may  cause  a  suppurative  pyelitis,  which  may  become  pyone- 
phrotic ;  Garnier  and  Lardennois,  and  Fernet  report  finding  the 
bacillus  typhosus  in  pure  culture  in  pyonephrosis. 

Pathology. —  Suppurative  Pyelitis :  The  alterations  induced 
by  infection  of  the  pelvis  of  the  kidney  are  influenced  largely  by 
the  virulence  of  the  infecting  agent  and  the  condition  of  the 
renal  pelvis.  Clinical  experience  teaches  that  in  old  cases  of 
prostatic  or  other  obstruction  in  the  lower  urinary  tract,  the  im- 
peded renal  discharge  in  some  way  establishes  a  tolerance  to 
irritation  not  borne  by  perfectly  normal  structures.  All  forms 
of  renal  suppuration  tend  to  pursue  a  chronic  course.  But  in 
pyelitis,  whether  hematogenous  or  ascending  in  origin,  the  mor- 
bid changes  may  indicate  the  greatest  activity.  The  mucous 
membrane  loses  its  lustre,  there  is  rapid  shedding  of  epithelium, 
ecchymotic  spots  indicative  of  the  great  congestion  appear  over 
its  surface,  and  deposits,  diphtheritic  and  purulent  in  character, 
line  its  expanse.  The  retained  urine  is  turbid  from  admixture 
with  pus,  epithelium,  and  blood-corpuscles ;  and  coagula  of  jelly- 
like consistency,  teeming  with  microorganisms,  are  discharged 
through  the  ureters.  In  the  more  chronic  cases  the  mucous 
membrane  is  thickened,  indurated,  in  spots  may  appear  granular 
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or  ulcerated,  and  as  a  whole  partakes  of  the  character  of  a  pyo- 
genic membrane.  These  changes  are  especially  noted  in  pyelitis 
associated  with  calculi.  Between  these  two  extreme  grades 
every  shade  of  varying  is  found.  If  the  pyelitis  has  developed 
from  the  lower  urinary  tract,  the  ureter  will  evince,  in  less  de- 
gree usually,  the  changes  seen  in  the  pelvis.  The  changes  en- 
countered in  other  parts  depend  entirely  upon  the  cause.  The 
discharge  from  a  primary  or  hematogenous  pyelitis  may  initiate 
a  most  active  infection  in  the  lower  urinary  tract. 

Suppurative  Pyelonephritis:  This  appears  in  two  forms.  The 
acute  process  involves  the  entire  kidney,  while  the  chronic  may 
invade  widely  disseminated  areas,  or  be  confined  even  to  one 
pyramid.  Both  are  secondary  to  pyelitis,  the  character  of  the 
primary  inflammation  determining  the  extent  and  rapidity  of 
the  pyelonephritis.  When  the  pelvis  is  invaded  by  infection  its 
advance  into  the  calices  and  uriniferous  tubules  may  be  very 
rapid.  The  microorganisms  are  aided  in  their  action  by  the  de- 
composed urine ;  they  ascend  into  the  tubules,  multiply,  and  with 
the  degenerated  epithelium  form  plugs,  which  occlude  the  tu- 
bules and  undergo  coagulative  necrosis.  These  intratubular 
changes  are  general  to  the  kidney,  and  extend  from  papillae  to 
cortex.  The  intertubular  substance  is  the  seat  of  active  inflam- 
mation, and  in  advanced  cases  the  whole  renal  structure  is  broken 
down  and  appears  as  a  granular  or  purulent  mass.  If  a  section 
of  the  kidney  is  made  in  the  early  stage  of  suppurative  pyelone- 
phritis, yellowish  streaks  or  cones,  base  upward,  will  be  seen, 
indicating  the  above  changes.  The  cortex  of  the  kidney  may 
show  upon  its  surface  minute  yellow  spots.  The  capsule  is 
adherent.  Here  and  there  throughout  the  organ  may  appear 
more  distinctly  circumscribed  abscess-formations.  Venous  throm- 
boses exist ;  the  arteries  are  the  last  structures  to  succumb. 
The  microscopical  picture,  showing  the  invasion  of  the  tubules 
by  the  bacteria,  is  undoubted  evidence  of  the  ascending  character 
of  the  infection.  In  more  chronic  cases  only  portions  of  the 
renal  structure  may  yield  to  the  infection,  and  localized  areas  of 
suppuration,  presenting  the  same  features  as  above  described, 
are  seen. 

Pyonephrosis :  When  suppurative  pyelitis  eventuates  in  or  is 
attended  by  ureteral  occlusion,  partial  or  complete,  the  retention 


526  SURGICAL   DISEASES   OF   THE    ABDOMEN. 

and  accumulation  of  the  purulent  fluid  in  the  renal  pelvis  and 
calices  constitutes  a  pyonephrosis.  This  is  such  a  frequent  com- 
plication of  calculus-disease  that  it  is  a  habit  of  writers  to  clas- 
sify it  as  calculous  pyonephrosis,  in  contradistinction  to  that  due 
to  other  causes.  It  may  be  transient  or  permanent,  but  is  neces- 
sarily a  chronic  process.  The  renal  pelvis  is  found  thickened 
and  surrounded  by  an  indurated  mass  of  fatty  tissue.  Its  inner 
surface  presents  the  same  changes  met  with  in  chronic  pyelitis. 
The  mucous  membrane  is  divested  of  its  epithelium,  and  may 
show  areas  of  ulceration ;  but  usually  it  is  smooth,  indurated,  and 
of  a  dull,  white  color.  If  leakage  occurs,  the  accumulation  may 
be  limited  in  amount,  dilating  only  the  pelvis.  In  greater  dis- 
tention the  calices  are  effaced,  fibrous  septa  marking  their  sites, 
the  papillae  are  flattened,  the  glomeruli,  if  found,  are  fibroid,  the 
cortex  is  compressed  and  forms  with  the  capsule  the  fibrous  wall, 
irregularly  pouched  and  varying  in  thickness,  and  the  whole 
organ  is  converted  into  a  multilocular  cyst  containing  fluid  com- 
posed of  urine,  pus,  and  tissue-debris,  and  perhaps  calculi.  In 
old  cases  of  pyonephrosis  with  complete  atrophy  of  renal  struc- 
ture and  permanent  ureteral  obstruction,  the  watery  elements  of 
the  contents  of  the  sac  may  be  absorbed,  and  a  butter-sauce-like 
material  remains. 

A  pyonephrosis  may  be  accompanied  by  a  suppurative  pyelone- 
phritis ;  but  usually  this  complication  affects  only  an  area  of  the 
remaining  secreting  structure,  and  appears  as  an  isolated  ab- 
scess. When  the  obstruction  precedes  the  infection,  hydrone- 
phrosis is  the  primary  condition ;  infection  of  the  hydronephrotic 
sac  may  come  from  the  ureter,  but  generally  it  is  from  the  con- 
tiguous bowel.  The  conditions  consequent  upon  an  infected 
hydronephrosis  are  so  different  from  those  that  are  present  as 
the  result  of  pyelitis  eventuating  in  pyonephrosis  that  it  scarcely 
seems  proper  to  regard  them  as  one.  Their  pathological  evolu- 
tion is  as  different  as  an  abscess  of  the  ovary  and  a  suppurating 
ovarian  cyst.  An  infected  hydronephrosis  may  be  a  tumor  of 
enormous  dimensions ;  while  pyonephrosis,  strictly  speaking, 
may  attain  to  considerable  size,  it  does  not  approximate  to  that 
of  infected  hydronephrosis. 

Renal  Abscess:  When  the  kidney  becomes  infected  either 
through  blood  or  lymphatics,  a  single  abscess  may  form,  or  mul- 
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tiple  foci  of  infection  may  appear  scattered  throughout  the  organ. 
If  the  infection  follows  traumatism,  the  entire  kidney  or  any  part 
of  it  may  succumb  to  suppuration.  Such  renal  suppurations  are 
things  apart  from  those  we  have  just  considered,  and  are  not  ini- 
tiated by  pyelitis.  The  seat  of  embolic  and  lymphatic  infections 
is  primarily  in  the  interstitial  substance.  They  encroach  upon 
and  destroy  the  tubular  structure,  and  may  acuminate  toward 
the  pelvis  of  the  kidney,  or  beneath  the  capsule.  Multiple  ab- 
scesses are  usually  of  small  size,  merely  one  manifestation  of  a 
general  pyemic  condition.  Infection  by  the  lymphatics  may  be 
single,  yet  it,  too,  appears  as  a  diffuse  suppurative  interstitial 
nephritis. 

Aside  from  the  causal  lesions,  suppurative  conditions  of  the 
kidney  beget  complications  of  serious  import.  If  the  condition 
is  bilateral,  and  unfortunately  suppurative  pyelonephritis  often 
is,  anuria  is  to  be  feared.  Pyonephrosis,  though  often  a 
unilateral  affection,  may  involve  both  organs,  ultimately  lead- 
ing to  atrophy  of  renal  structure  and  complete  arrest  of 
renal  secretion.  A  suppurating  kidney  is  a  constant  menace  to 
life.  A  disintegrating  thrombus  in  a  venule  may  prove  the  me- 
dium of  remote  and  fatal  infection.  A  pyonephrosis  or  a  renal 
abscess  acquires  adhesions  to  adjacent  structures.  Not  infre- 
quently rupture  occurs,  which  may  be  followed  by  peritonitis, 
splenic  or  hepatic  abscess,  subdiaphragmatic  abscess,  pleurisy, 
or  pneumonia.  Should  the  escape  of  pus  take  place  extra- 
peritoneally,  a  perinephric  abscess  is  formed,  which  may  dis- 
charge externally,  a  possible  cure,  or  as  a  sequel  there  may  be 
an  annoying  renal  fistula. 

Symptoms. —  History:  The  burden  and  purpose  of  our  rather 
exhaustive  etiology  is  to  show  that  renal  suppuration  is  a  de- 
scendant of  legitimate  parentage ;  it  is  not  a  bastard,  and  in  its 
infancy  occupies  a  definite  home ;  the  closer  our  acquaintance 
with  its  progenitors,  the  better  our  comprehension  of  the  nature 
and  behavior  of  the  offspring.  No  excuse  is  offered  for  holding 
to  a  classification  of  renal  suppurations ;  nor  is  it  held  that  the 
express  pathology  occupies  definite  boundaries ;  but  we  maintain 
that  the  mode  of  infection  has  a  material  bearing  upon  the  symp- 
tomatology as  well  as  upon  the  course  of  the  disease.  He  who 
is  most  alive  to  the  possibilities  of  renal  suppuration  from  its 
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multifarious  causes  will  be  the  first  to  recognize  its  occurrence. 
Late  surgery  may  save  life,  but  early  interference  can  oftentimes 
save  both  kidney  and  life.  For  a  determinate  diagnosis  the 
antecedent  conditions  equal  in  importance  the  special  symptoms. 

Urinary  Phenomena:  Renal  infection  is  renal  irritation,  and 
within  bounds  implies  increased  functional  activity.  An  in- 
creased flow  of  urine  is  the  first,  though  not  always  recognizable, 
symptom  of  renal  infection.  When  the  reaction  produced  by 
the  microorganisms  is  slow  in  its  development  and  of  moderate 
intensity,  polyuria  may  be  noticeable  for  some  time.  This  is 
conspicuously  characteristic  of  tuberculous  infection,  and  is  oc- 
casionally observed  in  the  pyogenic  processes  that  we  are  con- 
sidering, whether  it  be  an  interstitial  suppuration  or  a  pyelitis. 

Pyelitis  excites  a  frequent  desire  to  micturate,  thamuria :  the 
occurrence  of  this  symptom  after  an  apparent  subsidence  of  the 
irritation  in  the  lower  urinary  tract,  or  in  those  constitutional 
conditions  that  occasion  pyelitis,  is  sometimes  the  first  signal  of 
renal  involvement.  It  occurs  early  as  the  result  of  irritation, 
unaccompanied  by  foreign  elements  in  the  urine,  that  is,  before 
there  is  actual  suppuration  ;  Osier  affirms  this  and  experience 
teaches  it.  \\'hen  plugs  of  mucus,  pus,  or  calculi  enter  the  ureter 
its  spasm  is  transmitted  to  the  bladder,  and  frequent  and  pain- 
ful urination  follows.  Hence  it  is  that  frequent  micturition  is 
an  earlj-  as  well  as  a  late  symptom  in  all  cases  of  renal  suppura- 
tion involving  the  pelvis,  so  long  as  the  ureter  is  not  occluded. 

Frequent  micturition  does  not  imply  an  excessive  or  even  a 
normal  flow  of  urine.  The  transient  initial  polyuria  is  succeeded 
by  a  diminution  in  the  quantity  of  urine  from  the  kidney  in- 
volved, but  not  necessarily  a  decrease  in  the  total  amount  voided. 
In  slow  infection  of  one  kidney,  if  the  other  organ  is  healthy,  it 
will  gradually  assume  the  functions  of  its  crippled  mate,  and  may 
be  capable  of  discharging  the  full  duties  of  both.  This  accom- 
modation can  only  be  extended  after  a  time  and  very  gradually, 
and  therefore  there  exists  for  a  space  oliguria  in  all  those  condi- 
tions in  which  there  is  an  impediment  to  the  flow  of  urine.  Pye- 
litis alone  will  show  it,  but  usually  in  an  intermittent  way.  If 
there  is  obstruction  and  consequent  pyonephrosis  the  absence  of 
urine  is  due  not  only  to  the  ureteral  obstruction,  but  to  atrophy 
of  the  renal  secreting  structure.     In  suppurative  pyelonephritis 
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Kidney.    Mi  ltiim.e  Emiioi.ic  Absces.ses. 

A.  Interior  of  abscess  with  pus  in  situ. 

B.  Necrotic  periphery  between  pus  cavity  .=ind  adjacent  inflameil  renal  tissue. 

C.  Reactionary  infiannnatory  area,  surrounding  and  circumscribing  the  abscess. 

D.  An  abscess  showing  something  of  the  fan  or  radiating  contour  frequently  observed  i 

suppurating  infarcts  ;    other   abscesses   in  the   specimen   show  this   peculiarity  to 
moderate  degree. 
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without  ureteral  obstruction,  there  is  a  diminution  in  or  actual 
suppression  of  urine  from  the  blocking  of  the  tubules.  Inter- 
stitial suppurations,  either  by  size  or  number,  destroy  the  secret- 
ing structure  of  the  kidney,  and  lessen  the  amount  of  urine.  For 
clinical  purposes  it  is  ordinarily  sufficient  to  measure  the  amount 
of  urine  passed  within  twenty-four  hours,  but  scientifically  we 
should  estimate  the  separate  urines  from  each  kidney. 

In  bilateral  affections,  especially  in  suppurative  pyelonephri- 
tis, and  in  double  calculus-disease,  the  oliguria  may  amount  to 
actual  suppression,  anuria,  a  subject  fully  dealt  with  under  a 
separate  head. 

Pain:  An  isolated  abscess  in  the  substance  of  the  kidney  may 
exist  without  pain.  Chronic  suppurative  pyelitis  may  cause  pain 
only  at  intervals.  A  stable  pyonephrosis  may  be  attended  by 
only  moderate  suffering.  Yet  pain  must  be  regarded  generally 
as  a  constant  symptom  of  renal  suppurations.  It  is  the  most 
noticeable  and  guiding  symptom  in  the  onset  of  the  disease.  It 
marks  the  progress  of  infection  by  acute  exacerbations.  Several 
factors  in  the  morbid  process  contribute  to  the  production  of 
pain:  (i)  the  tension  of  congestion,  (2)  the  tension  of  obstruc- 
tion, (3)  the  presence  of  a  concrement,  (4)  ureteral  spasm,  (5) 
the  weight  and  displacement  of  the  kidney,  (6)  localized  peri- 
tonitis. 

The  quality  of  pain  is  measured  by  the  several  factors  that 
enter  into  its  production.  It  is  described  as  a  backache,  a  lum- 
bago, a  nephralgia,  sometimes  as  an  intermittent  burning  sensa- 
tion in  the  side  and  loin,  or  as  nephritic  colic.  In  one  it  may 
be  simply  a  dull  ache ;  this  is  especially  so  in  chronic  affections 
involving  the  cortex.  In  an  acute  suppurative  pyelitis  the  pain 
is  sharp  and  cutting  at  times,  with  a  persistent  ache  or  throbbing. 
In  destructive  pyelonephritis  the  pain  may  be  of  moderate  inten- 
sity, but  we  must  bear  in  mind  that  the  septic  and  uremic  state 
of  the  patient  obtunds  the  sensibilities.  Calculous  pyonephrosis 
gives  the  history  of  intermittent  attacks  of  nephritic  colic.  If 
the  obstruction  is  partial,  then  the  suffering  continues  paroxys- 
mally ;  in  the  intervals  there  is  the  discomfort  due  to  the  tu- 
mor's weight  and  dragging  upon  the  pedicle,  increased  by  exer- 
cise and  change  of  posture,  aggravated  by  constipation  and  the 
digestive  disturbances  so  generally  present.     In  large  abscesses, 
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or  in  pyonephrosis  sufficient  in  size  to  encroach  upon  the  peri- 
toneum, the  pain  is  sharp  and  lancinating  or  burning  in  charac- 
ter. 

The  seat  of  greatest  suffering  is  in  the  immediate  renal  region 
usually,  yet  it  is  oftentimes  referred  and  erroneously  ascribed  to 
other  parts.  Its  reflection  to  the  bladder  and  external  genitals 
is  common.  Its  radiation  along  the  genitocrural  and  sciatic 
nerves  may  alone  be  complained  of.  It  is  often  felt  in  the  abdo- 
men, and  with  other  phenomena  becomes  a  misleading  feature. 

Septic  Phenomena:  Toxic  symptoms  are  never  absent,  though 
they  are  ^■aried  in  their  expression.  All  acute  infections  show 
thermal  disturbances,  often  preceded  by  a  distinct  rigor,  or  chilly 
sensations.  Jn  the  onset  of  pyelitis  and  pyelonephritis  the  tem- 
perature may  mark  104°  or  105°,  may  continue  high,  but  usually 
recedes  somewhat :  it  is  more  continuous  in  pyelonephritis  than 
in  other  forms  of  infection. 

Pyonephrosis  gives  the  fluctuating  chart  of  sepsis ;  for  long 
intervals  the  temperature  may  be  normal,  and  then  a  cool  stage 
or  a  shivering  will  be  followed  by  fever,  these  exacerbations  usu- 
ally occurring  at  night  or  toward  evening;  colliquative  sweats 
mark  the  decline  of  the  temperature.  The  patient  often  passes 
into  a  hectic  state ;  the  skin  is  dry  and  yellow,  thirst  is  urgent, 
and  digestive  disturbances  are  marked.  The  general  condition 
of  the  patient  is  one  of  decline;  he  is  anemic  and  loses  flesh. 
Secondarv  suppurations  may  occur  in  other  organs ;  endocarditis 
is  a  frequent  complication.  Nervous  symptoms  may  appear,  and 
the  headache,  delirium,  dyspnea,  stupor,  and  coma  or  convulsions 
are  ascribed  to  the  decomposition  and  absorption  of  urinary  sub- 
stances. This  ammoniciuia,  as  it  is  called,  is  probably  nothing 
more  than  bacterial  intoxication.  This  tableau  may  be  said  to 
mark  the  closing  scene  of  pyonephrosis.  We  must  bear  in  mind 
that  this  is  a  chronic  affection,  and  may  endure  for  months,  even 
years,  with  slight  constitutional  disturbances,  ultimately  to  take 
the  course  above  indicated,  unless  interrupted  by  some  intercur- 
rent affection  or  complication. 

Pyelonephritis,  the  "  surgical  kidney,"  has  no  such  extended 
existence  ;  succeeding  a  pyelitis,  it  pursues  a  rapid  course,  and 
may  end  in  a  few  days  or  weeks  at  most.  The  high  and  some- 
times intermitting  fever,  the  distinct  initial  rigor  with  perhaps 
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a  succession  of  chilly  sensations,  the  vomiting,  the  headache,  in- 
difference, and  lethargy,  the  typhoid  state,  a  tendency  to  som- 
nolence, together  with  a  marked  oliguria  or  anuria,  point  clearly 
to  the  seat  of  the  almost  certainly  fatal  affection. 

Physical  Signs.— Tenderness:  That  all  painful  suppurative 
conditions  are  tender  under  palpation  is  a  common  observation. 
It  is  far  more  significant  to  note  that  tenderness  may  be  elicited 
when  spontaneous  pain  is  not  complained  of.  Tenderness  may 
be  developed  only  by  fixing  the  kidney  between  the  palpating 
hands,  and  then  with  the  anterior  hand  making  a  quick  thrust. 
In  the  normal  kidney  this  will  create  a  sensation  of  nausea ;  if  a 
calculus  or  abscess  is  present,  the  pain  will  be  sharp  and  lancinat- 
ing, and  often  attended  by  a  desire  to  micturate.  _Deep  point- 
pressure  posteriorly  with  thumb  or  finger  may  cause  acute  local 
and  referred  pains.  When  a  renal  aft'ection  is  extending,  as  is 
indicated  by  the  constitutional  symptoms,  tenderness  is  more 
marked.  When  the  tumor  advances  toward  the  peritoneum  it 
is  habitually  tender  over  its  surface. 

Muscular  Rigidity:  An  individual  bearing  a  suppurating  kid- 
ney generally  has  a  stiff  back,  revealed  perhaps  more  by  his 
carriage  than  under  palpation.  An  acute  infection  is  generally 
defended  by  rigidity  of  the  loin  muscles. 

Tumor:  An  infected  kidney,  owing  to  its  increased  weight,  is 
generally  displaced  downward.  Pyelitis  and  pyelonephritis  pro- 
duce only  moderate  increase  in  the  size  of  the  organ.  Suppura- 
tive interstitial  nephritis  may  give  rise  to  considerable  swelling. 
Pyonephrosis  is  always  attended  by  increase  in  the  kidney's  bulk. 
The  tumor  may  not  be  easily  palpable  in  moderate  distention ; 
or  it  may  form  a  large  swelling,  producing  distinct  bulging  of 
the  loin,  filling  in  the  costo-iliac  space,  on  the  right  displacing  the 
liver  upward,  and  on  the  left  the  spleen  inward  and  forward. 
Very  large  pyonephrotic  sacs,  which  appear  as  abdominal  tu- 
mors, are  generally  instances  of  infected  hydronephroses.  If  of 
moderate  size,  the  tumor  moves  under  manipulation,  and  if  adhe- 
sions are  not  acquired,  is  somewhat  influenced  by  respiration. 
It  is  usually  irregular  or  lobulated  in  outline,  may  be  hard  and 
resisting,  or  in  areas  elastic  or  fluctuating.  Auscultatory  percus- 
sion shows  that  it  is  separate  from  the  liver,  and  will  reveal  the 
colon  in  relation  with  its  inner  and  inferior  borders.     Posteriorly 
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and  laterally  it  is  dull  under  percussion.  On  account  of  adhe- 
sions it  cannot  be  moved  as  freely  as  an  uninflamed  wandering 
kidney.  Large  pyonephrotic  sacs  are  usually  very  fluctuant, 
often  encroach  upon  the  diaphragm  or  liver,  are  covered  by  the 
colon,  and  sometimes  bj'  small  intestine. 

In  cases  of  horseshoe  kidney  and  other  abnormalities  the  phys- 
ical signs  are  very  misleading. 

Cystoscopy:  The  intravesical  picture  may  reveal  the  etiology, 
and  in  some  instances  determine  the  ascending  or  descending 
character  of  the  infection.  When  a  cystoscope  is  in  position, 
especially  if  its  beak  touches  the  mucous  membrane  near  the  ori- 
fice of  the  ureter, 'there  may  be  an  absolute  interruption  to  the 
discharge  of  urine.  This  cessation  of  the  flow  misled  the  author 
upon  one  occasion  into  believing  that  there  was  a  ureteral  ob- 
struction. Numerous  observers  have  remarked  the  inhibiting 
effect  of  the  cystoscope.  The  employment  of  the  cystoscope, 
and  through  it  the  catheterism  of  the  ureters,  is  a  practice  grow- 
ing in  popularity.  Too  much  cannot  be  said  in  commendation 
of  Dr.  Howard  Kelly's  work.  Yet  in  infective  processes  the 
greatest  care  should  be  used  to  obtain  asepsis  of  the  field  through 
which  a  sterilized  instrument  is  passed.  If  the  diagnosis  is  or 
can  be  made  without  the  use  of  the  ureteral  catheter,  this  extra 
exploration  should  be  dispensed  with.  All  that  is  necessary  is 
to  obtain  the  separate  urines  without  the  admixture  of  vesical 
products,  and  this  can  be  done  very  satisfactorily  with  the  Har- 
ris segregator,  though  admittedly  not  as  accurately  as  by  ureteral 
catheterization. 

Pyuria:  In  discussing  the  examination  of  the  urine  it  is  pre- 
sumed that  all  precautions  are  taken  to  obtain  the  fluid  free  from 
extraneous  contamination.  Specimens  from  females  may  be  ob- 
tained with  the  ureteral  catheter,  preferably  with  the  segrega- 
tor in  both  sexes.  We  must  consider  the  possibility  of  vesical 
fistula  communicating  with  a  pus-foyer.  The  importance  of 
estimating  the  quantity  of  urine  from  the  separate  kidneys  has 
been  emphasized.  The  ureter  must  be  pervious.  Unless  this 
fact  is  ascertained  by  a  segregator,  cystoscopy,  or  ureteral  cathe- 
terization, we  may  be  entirely  misled  by  the  product  of  a  single 
and  perhaps  healthy  kidney. 
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It  is  now  proper  to  consider  under  what  conditions  the  urine 
will  become  contaminated  in  suppurative  affections  of  the  kid- 
ney. 

Suppurative  pyelitis  will  discharge  through  the  ureter  its  in- 
flammatory products,  perhaps  for  a  time  continuously ;  intermis- 
sions may  occur,  due  to  a  temporary  subsidence  of  the  inflam- 
mation, or  to  a  transient  occlusion  of  the  ureter. 

As  stated  in  the  pathology,  pyonephrosis  may  be  accompanied 
by  complete  occlusion  of  the  ureter,  or  the  leakage  may  be  con- 
tinuous or  intermittent.  If  the  obstruction  is  absolute  the  vesi- 
cal urine  will  be  from  the  other  kidney  only.  If  the  obstruction 
acts  intermittently,  with  a  free  discharge  of  pus  there  is  often 
a  reduction  in  the  size  of  the  tumor,  and  a  marked  abatement 
in  the  symptoms.  This  constitutes  one  of  the  most  important 
and  diagnostic  signs  of  pyonephrosis. 

In  as  much  as  suppurative  pyelonephritis  is  but  an  extension 
of  a  similar  process  from  the  renal  pelvis,  urines  from  kidneys  so 
affected  will  contain  pus. 

An  abscess,  traumatic  or  embolic  in  nature,  situated  in  the 
substance  of  the  kidney,  will  not  produce  purulent  alteration  in 
the  urine  until  it  opens  into  the  renal  pelvis. 

Microscopical  examination  of  the  urine  contaminated  by  renal 
suppuration  will  show  pus-corpuscles,  abundance  of  microorgan- 
isms, tailed  epithelia,  and  leucocytes.  Occasionally  in  acute, 
often  in  calculous  conditions  blood-corpuscles  are  seen.  Rela- 
tive to  the  microscopical  diagnostic  significance  of  the  renal 
urine.  Prof.  Thomas  H.  Manley  makes  this  rather  remarkable 
statement :  "  By  its  revelations  alone  we  may  more  completely 
elucidate  diagnosis  than  by  all  our  other  resources  combined." 
And  he  further  makes  the  supporting  statement  that  only  the  in- 
competent discredit  this  method.  If  its  value  is  based  upon  an 
effort  to  determine  the  source  of  the  epithelium,  it  can  be  asserted 
upon  the  highest  authority  that  the  discrimination  cannot  be 
made  between  epithelium  from  the  pelvis  of  the  kidney  and  that 
from  the  bladder.  Osier,  Musser,  and  Tyson  all  practically  dis- 
card the  microscope  as  an  aid  in  determining  the  source  of  the 
pyuria.  If  casts  composed  of  pus-corpuscles  and  microorgan- 
isms en  masse  are  found,  it  is  strongly  presumptive  of  pyelone- 
phritis. 
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Chemical  Examination  of  Urine:  The  usual  infecting  germ  is 
the  bacillus  coli  communis,  and  with  it  we  have  acid  urine.  The 
statement  is  too  generally  made  that  urine  containing  pus  from 
the  kidney  is  always  acid.  Calculous  pyuria  is  not  infrequently 
alkaline  in  reaction.  While  pus  may  be  present  without  show- 
ing albumin,  usually  urine  containing  pus  is  albuminous. 

Differential  Di.^gnosis. — In  urinary  disturbances  with  pyuria 
the  paramount  question  is  to  determine  the  source  of  the  pus. 
In  the  body  of  the  article  we  have  indicated  the  means  of  doing 
this,  by  obtaining  the  separate  urines  from  the  ureters,  thus  elim- 
inating inflammations  of  the  lower  urinary  tract,  or  showing 
their  extension  to  the  ureter  and  kidney. 

When  the  complexus  of  symptoms  indicates  renal  suppura- 
tion, it  is  a  very  material  question  to  decide  the  nature  of  the 
pathologic  process.  Is  it  an  ordinary  case  of  ascending  infec- 
tion, or  is  it  infection  incident  to  calculus,  or  is  it  a  specific 
infection  due  to  the  bacillus  tuberculosis?  Upon  our  ability  to 
decide  these  three  points  rests  the  intelligent  management  of 
the  case.  In  ordinary  infections  arising  from  obstructive  condi- 
tions in  the  lower  urinary  tract,  the  historj'^  of  the  case  and  its 
clinical  course  indicate  usually  the  primary  seat  of  the  disease. 
If  uretheral  or  vesical  instrumentation  has  been  frequently  em- 
ploj-ed,  it  is  safe  to  assume  that  ample  opportunity  has  been 
oflfered  for  colon-bacillus  infection ;  and  we  may  further  appre- 
hend a  simultaneous  infection  in  both  kidneys.  In  calculous 
conditions  the  chronicity,  the  attacks  of  nephritic  colic,  the  nega- 
tive examination  of  urethra,  prostate,  and  bladder,  a  cystoscopic 
and  urinary  examination  localizing  the  affection  in  one  kidney, 
and  the  confirmation  of  the  Rontgen  ray  are  usually  sufficient  to 
make  the  diagnosis.  Renal  tuberculosis  has  a  rather  definite 
clinical  behavior.  The  detection  of  the  tubercle-bacilli  in  the 
renal  urine  is  conclusive ;  but  unfortunately  this  evidence  is  fre- 
quently wanting. 

Hydronephrosis :  The  physical  features  of  the  retention-tumors 
are  very  similar.  The  septic  symptoms,  and  possibly  pyuria,  dis- 
tinguish pyonephrosis  from  hydronephrosis. 

Typhoid  Fever:  Suppurative  pyelonephritis  reduces  the  pa- 
tient to  a  state  which  may  easily  be  mistaken  for  enteric  fever. 
The   mode  of  onset  with  its  attendant  conditions,   the   urinary 


RENAL    SUPPURATIONS.  535 

examination,  chemical  and  microscopical,  the  oliguria,  and  per- 
haps local  signs,  will  disclose  the  true  nature  of  the  affection. 

Prognosis. — Bilateral  affections  are  always  serious.  Acute  in- 
fections attended  by  high  fever  and  diminished  urine  are  of 
gravest  import.  Calculous  pyonephrosis,  the  other  kidney  being 
healthy,  is  the  most  amenable  suppurative  condition.  Suppura- 
tive pyelitis  from  all  causes  may  temporarily  improve ;  a  most 
guarded  prognosis  should  be  given  concerning  its  ultimate 
course.  Embolic  abscess  may  be  single,  and  may  involve  only 
one  kidney,  in  which  case  it  can  be  successfully  treated.  Pyemic 
suppurations  are  generally  regarded  as  hopeless  conditions ; 
Lilienthal  reports  recovery  after  a  double  nephrotomy  for  multi- 
ple abscess.  In  obstructive  conditions  associated  with  renal  sup- 
puration the  prognosis  depends  upon  our  ability  to  remove  the 
cause. 

Surgical  Indications. — The  surgeon  is  called  upon  to  interfere 
in  infective  renal  conditions  to  prevent  death  from  uremia  and 
acute  sepsis ;  in  more  chronic  states,  especially  those  accompa- 
nied by  retention,  to  relieve  suffering,  and  to  rescue  the  secreting 
structure  of  the  kidney  from  atrophy  or  advancing  suppuration ; 
and  finally,  when  the  organ  is  destroyed,  to  rid  the  body  of  the 
cause  of  suffering  and  source  of  poisoning. 

Suppurative  pyelitis  does  not  always  require  surgical  inter- 
ference. When  it  originates  in  the  course  of  zymotic  diseases, 
it  yields  to  constitutional  measures.  The  topical  treatment  of 
pyelitis  through  the  ureteral  catheter  does  not  appeal  to  the 
practical  surgeon. 

In  acute  infective  pyelonephritis  nephrotomy,  single  or  double,  as 
is  demanded,  is  a  simple  procedure  which  may,  by  relieving  the 
tension  and  affording  drainage,  save  life  under  desperate  circum- 
stances. 

In  chronic  conditions  the  first  indication  is  to  determine  the  effi- 
ciency of  the  other  kidney,  a  knowledge  that  will  safeguard  us  from 
possibility  of  a  humiliating  disaster.  It  is  no  easy  matter  to  deter- 
mine whether  nephrotomy  or  nephrectomy  should  be  done.  If  both 
kidneys  are  involved,  nephrotomy  only  should  be  thought  of.  If 
there  is  no  ureteral  or  renal  obstruction,  nephrotomy  should  be 
chosen  in  all  cases  in  which  there  is  evidence  that  the  kidney  still 
possesses  secreting  function.     If  the  obstructing  cause  can  be  re- 
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moved,  nephrotomy  as  a  primary  procedure,  at  least,  should  be  tried. 
Clear  conducting  channels  justify  tentative  measures.  When  the 
kidney  has  been  destroyed  by  atrophy  or  suppuration,  nephrectomy 
is  called  for.  When  ureteral  obstruction  is  insurmountable,  nephrec- 
tomy may  be  the  desired  primary  procedure;  it  will  ultimately  be- 
come necessary. 

Abscess,  traumatic  or  embolic,  requires  nephrotomy  only,  unless 
the  entire  organ  has  been  converted  into  a  pus-cavity,  and  then 
nephrectomy  alone  will  suffice. 

Calculous  conditions  should  be  subjected  to  incision,  removal  of 
the  concrement,  and  drainage;  or  if  the  stone  is  in  the  ureter,  to 
ureterotomy,  with  nephrotomy  if  demanded.  In  those  cases  where 
it  is  apparent  that  the  kidney  is  destroyed  by  calculus-disease,  pri- 
mary nephrectomy  should  be  done,  the  efficiency  of  the  other  kidney 
and  the  patient's  general  condition  warranting  it.  In  renal  suppura- 
tions consequent  upon  ureteral  obstruction  by  calculus  or  by  stric- 
ture, with  total  destruction  of  kidney-structure,  ncphro-uretcrectomy 

is  indicated. 
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PLATE   XIV. 


Kidney,  Massive  Tuberculosis. 

The  entire  secreting  substance  lias  been  replaced  by  caseous  detritus.  Tlie  pelvis  shows 
miliary  granulations  and  the  ureter  is  greatly  thickened.  The  Dutliiies  of  the  pyramids 
are  indistinctly  preserved. 


TUBERCULOSIS  OF  THE  KIDNEY. 

Definition. — A  primary  or  secondary  infective  disease  due  to 
the  bacillus  tuberculosis,  pathologically  active  and  symptomat- 
ically  localized  in  the  kidney. 

Synonyms. — Phthisis  renum,  nephrophthisis,   scrofulous  kidney. 

Frequency. — Morris  shows  by  an  examination  of  the  records  of 
the  Middlesex  Hospital  that  of  2,610  necropsies  primary  renal 
tuberculosis  was  met  with  in  15  cases.  Brown,  from  Thacher's 
work  at  the  Presbyterian  Hospital,  New  York,  notes  that  of  567 
autopsies  68  bodies  showed  tubercular  lesions ;  23  of  these  had 
tuberculous  kidneys.  It  is  shown  to  be  relatively  more  frequent 
in  the  kidneys  than  in  the  liver  or  spleen,  yet  the  analysis  does 
not  seem  to  have  determined  the  number  of  cases  that  were  pri- 
marily renal.  Perhaps  the  most  practical  conclusion  as  to  the 
frequency  of  renal  tuberculosis  may  be  drawn  from  the  statistics 
of  the  operations  undertaken  for  its  relief.  Facklam  was  able 
to  gather  together  108  cases  reported  up  to  1893.  Bangs,  exclud- 
ing all  of  Facklam's  cases,  has  collected,  during  the  decade  1888 
to  1898,  135  cases  subjected  to  operation  for  renal  tuberculosis. 
With  the  attainment  of  greater  precision  in  diagnosis,  the  recog- 
nition of  localized  renal  tuberculosis  and  its  surgical  treatment 
are  of  yearly  increasing  frequency. 

Etiology. —  Age:  The  disease  is  more  common  between  the 
ages  of  twenty  and  forty  years. 

Sex:  Israel  states  that  female  patients  contribute  60  per  cent, 
of  all  his  operative  cases  of  tuberculosis  of  the  kidneys,  and  that 
75  per  cent,  of  all  cases  of  primary  renal  tuberculosis  are  in 
women.  These  figures  are  in  close  accord  with  those  of  Fack- 
lam and  of  Bangs.  Of  28  operations  for  renal  tuberculosis  per- 
formed by  Mr.  Morris,  8  were  on  males,  20  on  females.  It  there- 
fore appears  statistically  that  it  is  almost  three  times  as  common 
in  females  as  in  males.  The  comparative  ease  with  which  the 
female  bladder  and  ureters  may  be  explored  no  doubt  accounts 
for  its  greater  frequency  of  recognition  in  that  sex. 
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Miliary  renal  tuberculosis  occurs  as  an  epiphenomenon  of  gen- 
eral miliary  tuberculosis,  a  condition  not  amenable  to  surgical 
treatment  and  with  which  we  are  not  concerned.  Truly  speak- 
ing, primary  renal  tuberculosis  can  only  occur  in  one  way,  and 
that  is  by  infection  through  the  blood.  The  bacillus  is  taken  up 
from  the  mucous  or  cutaneous  surfaces  by  the  lymphatics,  ad- 
vanced to  the  veins,  then  to  the  arteries,  and  by  one  of  the  renals 
is  brought  to  the  kidney  (Brown).  Under  local  predisposing 
conditions  of  congestion  from  previous  disease  or  displacement, 
or  irritation  from  calculus,  infection  takes  place,  developing  a 
purely  primary  tubercular  granulation.  An  inherited  suscepti- 
bility contributes  to  the  possibilities  of  tuberculous  reaction. 
Renal  tuberculosis  from  infective  emboli  must  be  classed  as  sec- 
ondary, though  the  supplying  focus  may  be  latent.  In  the  hema- 
togenous varieties  the  primary  site  of  the  disease  is  in  the  paren- 
chyma of  the  organ.  Both  of  the  above  forms  of  renal  tubercu- 
losis are  described  as  descending  infections,  for  with  the  erup- 
tion and  discharge  of  the  tubercular  nodules  into  the  pelvis  of  the 
kidney,  the  ureters  and  lower  urinary  tract  develop  the  disease. 
In  other  instances  the  primary  tubercular  lesion  is  located  in  the 
genitals  or  bladder,  and  infection  ascending  in  character,  either 
by  the  mucous  membrane  of  the  ureters  or  through  the  medium 
of  the  lymphatics,  reaches  the  kidney  and  there  excites,  usually 
in  the  pelvis,  a  tuberculous  process,  which  may  involve  the  whole 
secreting  structure  of  the  kidney.  Renal  tuberculosis  may  very 
exceptionally  be  due  to  infection  from  tuberculous  disease  in  con- 
tiguous organs. 

Pathology. — When  the  bacillus  is  conducted  to  the  kidney  by  the 
blood,  it  is  presented  by  the  terminal  arteries  to  the  glomeruli, 
there  to  be  returned  to  the  circulation  by  the  veins  or  else  elim- 
inated ;  manifestly,  therefore,  that  part  of  the  kidney  containing 
the  glomeruli,  namel)-,  the  cortical  substance,  is  the  most  com- 
mon seat  of  hematogenous  tuberculous  infection.  The  lodgment 
of  the  bacillus  excites  a  reaction  resulting  in  local  changes  due 
directly  to  the  bacillus,  and  remote  lesions  the  result  of  the  ab- 
sorption of  its  toxines.  Renal  tuberculosis  does  not  differ  mate- 
rially from  a  similar  process  in  other  organs.  There  is  a  cluster 
of  giant-cells  and  granular  debris  in  which  a  few  bacilli  may  be 
found,  surrounded  by  large   cells  with  big  nuclei,  often  called 
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epithelioid  cells,  the  whole  encased  in  lymphoid  elements.  This 
lesion,  at  first  microscopic,  becomes  by  a  coalescence  of  several, 
a  yellowish-white  or  gray  tubercle  visible  to  the  eye.  Metchni- 
koff  and  Borrel  maintain  that  a  tubercular  granulation  is  an 
aggregation  of  phagocytes,  a  lymphatic  formation  and  not  a 
proliferation  of  fixed  connective-tissue  cells. 

In  the  kidney  the  process  is  primarily  interstitial,  and  the  renal 
epithelium  plays  no  active  part.  The  growth  of  the  single  tuber- 
cle, or  the  coalescence  of  several  single  lesions  leads  by  coagu- 
lative  necrosis  to  the  formation  of  a  cheesy  nodule.  There  may 
be  one  or  several  foci  of  infection  and  degeneration  originating 
in  the  cortical  substance,  which  usually  assume  a  pyriform  shape, 
invade  the  medulla,  and  approaching  the  cavity  of  the  renal  pel- 
vis, rupture  into  it.  Exceptionally,  circumscribed  collections 
evolute  toward  the  surface  of  the  kidney,  elevating  its  capsule, 
and  sometimes  bursting  through  and  giving  rise  to  perinephric 
suppuration.  When  the  entire  kidney  succumbs  to  the  caseous 
degeneration,  its  secreting  structure  entirely  destroyed,  its  cap- 
sule enclosing  only  a  putty-like  mass  of  material,  it  is  described 
as  massive  tuberculosis.  These  aggregated  tubercles,  breaking 
down,  form  cavities,  the  so-called  tubercular  cysts,  with  a  limit- 
ing wall  of  embryonal  tissue  and  numerous  blood-vessels.  The 
contents  is  caseous  matter  of  a  yellowish-gray  color,  or  mixed 
with  blood,  of  decided  urinous  odor,  and  in  very  chronic  cases 
with  incrustations  of  phosphate  of  lime.  Tubercle-bacilli  may 
not  be  found  in  the  contents  of  these  cavities  but  always  in  the 
walls.  If  mixed  infection  has  occurred,  other  pyogenic  organ- 
isms are  found.  The  calices  and  pelvis  of  the  kidney  become 
secondarily  involved,  either  by  eruption  of  nodules  or  by  con- 
tiguous infection.  With  the  advance  of  the  tuberculous  process 
and  the  discharge  of  the  caseous  masses  into  the  pelvis  of  the 
kidney,  occlusion  of  .the  ureter  leads  to  the  development  of  a 
hydro-  or  pyonephrosis;  however,  a  cystic  degeneration  of  the 
kidney  has  been  shown  to  occur  without  ureteral  occlusion 
(Klippel). 

With  the  discharge  of  the  tubercular  matter  into  the  pelvis  of 
the  kidney,  we  have  the  phenomena  of  descending  infection ; 
there  is  a  pyelitis  in  which  the  pelvis  may  show  tubercular  gran- 
ulations or  be  deeply  ulcerated ;  the  ureter  is  thickened,  ulcerated, 
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or  strictured,  showing  here  and  there  irregular  dilatations,  but 
usually  contracted  into  a  rigid  tube.  In  severe  infections  tuber- 
cles appear  in  the  mucous  membrane  of  the  bladder  about  the 
ureteral  orifices,  and  in  the  trigonum  and  fundus  of  the  viscus. 
These,  breaking  down,  form  the  so-called  lenticular  ulcers,  char- 
acterized by  a  flat  base  covered  with  caseous  matter,  and  sharp, 
ragged  borders  within  which  little  miliary  nodules  are  situated. 
It  is  only  in  advanced  cases  of  descending  tuberculosis  that  these 
gross  changes  in  the  bladder  are  observed.  In  the  early  state 
the  mucous  membrane  of  the  bladder  may  appear  healthy  every- 
where except  at  the  mouth  of  the  ureter  supplying  the  infection,, 
where  it  may  only  show  increased  turgescence ;  or  clearly  defined 
areas  of  inflamed  mucous  membrane  may  be  seen  between  it  and 
the  slightly  hyperemic  trigonum,  leaving  interposed  tissue  un- 
changed in  appearance.  Further  infection  of  the  prostate,  sem- 
inal vesicles,  urethra,  and  testicles  occurs.  Brown  records  a 
beautiful  illustration  of  primarj'  renal  tuberculosis  of  one  kidney 
which  ultimately,  by  ascending  infection,  involved  the  other  ure- 
ter and  kidney.  Newman  refers  to  a  similar  observation  reported 
by  Coats. 

Ascending  renal  tuberculosis  or  infection  by  invasion  along 
the  lymphatics  of  the  kidney  from  foci  of  infection  in  the  lower 
urinary  tract  is  regarded  by  Newman  as  by  no  means  uncom- 
mon. It  is  tmiversally  stated  that  infection  of  the  kidney  takes 
place  frequent!}^  from  the  bladder  along  the  ureter.  Baumgar- 
ten,  after  much  experimental  work,  asserts  that  this  form  of  in- 
fection never  occurs.  It  was  the  consensus  of  opinion  of  the 
genito-urinary  surgeons  at  the  13th  International  Medical  Con- 
gress, at  Paris,  that  renal  tuberculosis  is  often  primary,  and  that 
bladder-tuberculosis  is  regularly  secondary  to  some  prior  locali- 
zation of  the  infection. 

The  etiology'  of  genito-urinary  tuberculosis  is,  as  yet,  some- 
what obscure,  and  its  pathology  exceedingly  complex.  It  is 
more  than  probable  that  further  investigation  will  not  only  con- 
firm the  existence  of  a  primary  renal  tuberculosis,  but  will  fur- 
ther show  that  tuberculous  disease  of  the  lower  genito-urinary 
tract  is  secondary  to  renal  tuberculosis.  In  proof  of  this  we 
might  cite  the  undisputed  clinical  observation  of  the  obstinacy 
and  resistance  to  treatment  of  tubercular  ulcers  of  the  bladder, 
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and  the  rapidity  with  which  the  self-same  ulcers  heal  spontane- 
ously after  nephrectomy  for  tuberculous  kidney.  In  ascending 
tuberculous  infection  the  pelvis  of  the  kidney  is  first  invaded, 
and  the  patient  not  infrequently  succumbs  before  the  disease  has 
advanced  to  the  cortical  structure.  This  pyelitic  tuberculosis, 
so  called  by  Konig,  is  regarded  as  indisputable  evidence  of  the 
ascending  form  of  infection,  in  contradistinction  to  the  cortical 
tuberculosis  of  hematogenous  source. 

Tuberculous  infection  does  not  always  result  in  necrosis  and 
degeneration  of  tissue.  Widal  and  Benzangon  have  recently  de- 
scribed a  form  of  tubercular  sclerosis  due  to  mild  infection. 
Other  changes  in  the  kidney,  such  as  nephritis  and  amyloid 
degeneration,  are  attributable  to  the  irritation  of  the  epithelial 
cells  by  the  toxines.  The  tubercular  inflammation  results  in 
thickening  of  the  capsules,  and  often  in  acquired  adhesions.  The 
gland  is  usually  enlarged,  though  a  palpable  enlargement  is  said 
by  Newman  to  occur  only  in  about  one-fifth  the  cases ;  Israel 
regards  it  one  of  the  most  positive  signs  of  tubercular  inflam- 
mation. Enlargement  is  rarely  detected  in  the  early  stage ;  it 
usually  results  from  ureteral  occlusion  and  accumulation  in  the 
pelvis. 

Symptoms. — The  clinical  recognition  of  renal  tuberculosis  is  beset 
with  difficulties.  Happily,  they  are  not  insurmountable  when 
one  is  prepared  to  conduct  the  inquiry  in  a  scientific  way ;  but 
unfortunately,  few  surgeons  are  familiar  with  the  details  of  the 
technic  essential  for  diagnosis  in  the  early  stage  of  the  disease, 
that  period  which  offers  the  highest  reward  to  the  surgeon's  art. 
It  must  be  emphasized  that  miliary  tuberculosis  involving  the 
kidney  is  not  a  surgical  affection.  We  are  occupied  only  with 
the  consideration  of  what  is  known  as  chronic  renal  tuberculosis, 
"  scrofulous  kidney,"  and  chiefly  with  the  primary  renal  localiza- 
tion ;  secondary  or  ascending  infections  are  only  exceptionally 
amenable  to  radical  surgical  measures.  It  is,  therefore,  apparent 
that,  when  confronted  with  symptoms  indicative  of  kidney-dis- 
turbance of  possible  tuberculous  origin,  we  must  first  survey  the 
entire  man  to  discover  if  there  is  an  active  focus  of  disease  which 
may  be  supplying  infection  for  general  dissemination.  If  such 
be  found,  but  small  hope  would  attend  any  surgical  measure  un- 
dertaken  for  the   relief  of  any   special   renal   pathology.     With 
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the  exclusion  of  general  tuberculosis,  the  problem  is  not  solved. 
It  yet  remains  to  determine  whether  the  disease  involves  pri- 
marily the  kidney  or  is  an  ascending  infection,  and  here  the 
superficial  examiner  is  misled  by  assuming  that  functional  dis- 
turbance always  indicates  the  seat  of  pathological  change,  that 
is,  incriminating  the  bladder  on  the  evidence  of  frequent  urina- 
tion ;  or  else  he  accepts  consecutive  or  complicating  lesions  as 
sufficient  explanation  of  the  symptoms.  In  the  pathology  we 
have  shown  how  frequently  and  how  certainly  descending  infec- 
tion will  involve  the  bladder  and  genitals,  and  how  it  may  even 
ascend  to  the  other  kidney.  It  cannot  be  gainsaid  but  that  the 
more  localized  a  tuberculous  infection  is,  the  greater  the  surgical 
opportunities.  It  is,  therefore,  imperatively  demanded  that  we 
recognize  in  its  early  stage  primary  renal  tuberculosis. 

History:  We  must  take  into  account  the  family  anamnesis. 
An  inherited  dyscrasia  or  predisposition  appears  frequently  in 
the  clinical  history  of  chronic  renal  tuberculosis,  and  due  con- 
sideration must  be  accorded  this  fact.  Renal  irritation  or  con- 
gestion creates  a  locus  ininoris  resistentia ,  and  as  these  condi- 
tions attend  a  preternaturally  movable  kidnej',  and  furthermore, 
as  tuberculosis  and  movable  kidney  are  both  more  common  in 
women,  this  abnormality  may,  in  some  measure,  explain  the  renal 
localization.  Insidious  in  its  onset  and  chronic  in  its  course, 
renal  tuberculosis  may  exist  for  some  months  in  those  who  are 
to  all  appearances  vigorous  and  robust.  Indeed,  active  local 
symptoms  may  be  presented  by  one  of  apparently  unimpaired 
health.  Slowly,  but  surely  and  progressively  emaciation  makes 
itself  evident ;  it  is  not  noticeable  during  the  early  stage  of  the 
disease,  but  it  becomes  conspicuous  with  the  appearance  of  pyu- 
ria and  with  the  advance  of  the  disease  to  the  ureters  and  blad- 
der. Brown  attaches  the  greatest  importance  to  the  pallor  as 
an  early  symptom  in  these  patients ;  exceptionally  it  may  be  due 
to  the  constant  hematuria,  but  as  it  is  present  also  without  hema- 
turia, it  must  be  explained  as  a  cachexia,  the  result  of  absorption 
of  the  toxines. 

Polyuria:  With  the  establishment  of  a  tubercular  focus  in  the 
kidney  the  gland  is  stimulated  and  there  is  excessive  secretion 
of  urine.  Frequent  micturition  and  a  copious  discharge  of  a 
clear  limpid  urine,  especially  at  night,  is  one  of  the  earliest,  often 
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disregarded  symptoms  of  renal  tuberculosis.  This  apparently 
causeless  and  painless  abundant  flow  of  urine,  with  diabetes  and 
hysteria  eliminated,  should  suggest  renal  tuberculosis  in  its  early 
stage.  It  is  more  significant  than  thamuria,  frequent  urination, 
a  symptom  of  inflammation  of  any  part  of  the  urinary  tract. 
When  a  greater  portion  of  the  secreting  structure  of  the  kidney 
is  involved  in  the  degenerating  process,  and  the  nodules  break 
down  and  open  into  the  pelvis,  there  will  still  be  frequency  of 
urination,  but  polyuria  gives  way  to  oliguria  and  dysuria,  and, 
too,  there  may  be  marked  alteration  in  the  character  of  the  urine. 

Hematuria:  Pousson  believes  that  tuberculous  kidney,  like 
pulmonary  phthisis,  passes  through  a  stage  of  congestion  before 
it  reaches  suppuration.  As  a  symptom  of  this  congestive  stage 
we  may  find  blood  in  the  urine.  Hematuria  in  association  with 
pyuria  is  rather  a  constant  symptom  of  the  advanced  stage  of 
renal  tuberculosis,  indicating  a  solution  of  continuity  in  com- 
munication with  the  pelvis.  Profuse  hemorrhages  may  occur  in 
this  stage.  Spontaneous  hematuria,  that  is,  blood  in  the  urine 
not  provoked  by  exercise  or  manipulation,  may  appear  from  a 
tuberculous  kidney  months  before  the  development  of  any  other 
symptom  and  without  the  show  of  pyuria.  Bearing  this  in  mind, 
the  detection  of  even  a  microscopical  amount  of  blood  intimately 
mixed  with  urine  demands  further  urinary  examination. 

Pain:  Pain  of  a  dull,  aching  character,  felt  in  the  lumbar  re- 
gion, of  limited  radiation,  and  described  as  a  lumbago  or  back- 
ache, affecting  the  carriage  of  the  patient,  producing  an  awkward 
gait,  even  lameness,  may  be  the  initial  symptom  of  parenchyma- 
tous renal  tuberculosis.  It  may  not  be  preceded  or  accompanied 
by  hematuria.  Such  a  pain,  enduring  for  years,  in  Morris's  case 
for  sixteen  years,  and  in  one  of  my  own  for  five  years,  may  be 
attributable  not  to  the  existence  of  tuberculous  disease  during 
all  this  time,  but  to  some  one  of  the  predisposing  conditions  upon 
which  tuberculosis  is  engrafted  later.  And  we  must  not  forget 
the  observation  of  Habershon,  that  aortic  valvular  disease  may 
produce  renal  pain.  A  caseous  nodule  slowly  invading  the  paren- 
chyma and  distending  the  capsule  will  produce  the  dull,  heavy, 
dragging  pain  of  tension.  Should  hemorrhage  occur  in  this 
stage,  the  passage  of  clots  along  the  ureter  would  excite  paroxys- 
mal and  characteristically  referred  pains.     With  the  eruption  of 
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the  caseous  mass  into  the  pelvis  of  the  kidney,  pain  becomes 
severe,  intermittent,  or  paroxysmal,  radiates  to  the  genitals, 
sacrum,  and  thighs,  and  often  to  the  other  kidney ;  it  is  rarely 
referred  to  the  epigastrium  or  thorax.  The  sharp,  nephritic, 
colic-like  pains  are  attributable  to  the  passage  of  masses  of  case- 
ous matter  through  the  ureter,  and  to  the  partial  occlusion  of  that 
duct  by  the  foreign  substance  or  by  inflammatory  thickening. 
There  is  more  or  less  suppression  of  urine  during  the  intense 
paroxysms  of  pain ;  with  a  free  flow  of  pus  and  urine,  the  suffer- 
ing subsides.  In  the  intervals  between  these  exacerbations  of 
pain  the  patient  is  not  entirely  comfortable.  Should  hydro-  or 
pyonephrosis  develop,  there  is  persistent  pain  with  local  tender- 
ness. In  the  advanced  stage  vesical  irritation,  frequent  micturi- 
tion and  tenesmus  are  the  distressing  characteristics  of  the  pain ; 
and  often  these  symptoms  are  present  when  the  surgeon  is  first 
consulted.  To  recognize  tuberculosis  at  that  time  is  compara- 
tively an  easy  task,  but  unfortunately  we  have  permitted  the 
development  of  complications  and  conditions  which  may  pre- 
clude recovery. 

Hectic  Phenomena:  We  have  previously  alluded  to  the  pallor 
and  emaciation,  attributable  to  the  absorption  of  toxines.  In  the 
early  stage  of  primary  renal  tuberculosis,  if  the  patient  is  care- 
fully watched,  a  slight  vespertine  pyrexia  will  be  recorded. 
Sweating  may  occur.  These  septic  symptoms,  however,  become 
especially  prominent  with  the  discharge  into  the  pelvis  of  the 
kidney,  when  there  is  liability  to  mixed  infection.  If  occlusion 
of  the  ureter  should  occur,  and  there  is  accumulating  pyonephro- 
sis, high  temperature,  chills,  and  sweats  denote  the  septic  state. 
The  extremities  may  become  edematous.  The  pain  and  frequent 
urination  contribute  much  to  the  exhaustion  of  the  patient. 

Digestive  Disturbances:  These  are  not  as  marked  in  the  early 
stage  of  renal  tuberculosis  as  in  other  forms  of  kidney-disease. 
Loss  of  appetite,  constipation  or  diarrhea  are  sometimes  present. 
In  the  paroxysms  of  pain  and  in  retention,  vomiting  with  great 
nausea  often  appears. 

Tumor:  I  have  observed  increase  in  the  btdk  of  the  kidney  in 
the  early  stage  of  cortical  tuberculosis  before  the  appearance  of 
pyuria.  Palpation  will  disclose  tenderness,  but  rarely  enlarge- 
ment in  this  stage.     When  there  is  perceptible  enlargement  it  is 
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regarded  by  Newman  and  by  Israel  as  indicating  pyelitic  involve- 
ment with  retention.  A  tumor  is,  therefore,  only  very  excep- 
tionally an  early  sign,  frequently  met  with,  however,  in  the  lat- 
ter stages,  due  to  ureteral  occlusion. 

Urine:  In  the  early  stage  of  primary  renal  tuberculosis  there 
is  abundant  urine,  clear,  of  low  specific  gravity,  and  of  slightly 
acid  reaction ;  unless  there  is  an  associate  nephritis,  albumin  and 
tube-casts  may  be  wanting.  When  there  is  a  communication 
between  the  tubercular  area  and  the  pelvis  of  the  kidney,  the  free 
discharge  of  cheesy  matter,  detritus,  and  blood  renders  the  urine 
turbid  and  shows  a  grayish,  chalk-like,  sticky  deposit ;  albumin 
is  usually  present  in  such  urine.  "  When  we  can  clearly  differ- 
entiate between  globulins  and  true  albumins,"  says  Brown,  "  the 
symptom  albuminuria  in  tuberculous  nephritis  will  be  settled." 
There  is  no  sugar,  usually  a  decrease  in  urea,  and  an  abundance 
of  phosphates.  Microscopically,  leucocytes,  fat-globules,  red 
corpuscles,  and  shrunken  renal  epithelia  are  found.  Though  the 
bacilli  tuberculosis  are  regarded  as  non-pyogenic  organisms,  yet 
in  all  open  tubercular  lesions  in  the  kidney  or  elsewhere  there 
is  a  discharge  of  pus ;  and  the  pus  in  the  urine  from  a  tuberculous 
kidney  has  three  characteristics,  according  to  Cumston :  it  is 
spontaneous,  constant  and  lasting;  it  may  vary  in  quantity,  but 
is  usually  an  indication  of  the  progress  of  the  tuberculous  disease. 
In  old  cases  bacteriological  examination  will  usually  show  bac- 
teria, not  infrequently  the  colon-bacillus.  But  unless  the  blad- 
der has  been  infected  by  instrumentation  or  otherwise,  the  pus 
is  often  sterile  to  ordinary  reagents.  The  finding  of  the  bacil- 
lus Kochii  in  urine  containing  pus  is  conclusively  diagnostic  of  a 
tuberculous  process  in  some  part  of  the  urinary  tract.  It  has 
been  claimed  that  tubercle-bacilli  have  been  found  in  urine  other- 
wise normal,  which  are  derived  from  a  tubercular  focus  in  bone, 
and  which  have  filtered  through  without  infecting  the  kidney. 
The  pyuria  may  be  constant,  abundant  and  increasing  in  quan- 
tity, bacilli  may  be  found,  the  urine  may  be  acid,  all  of  which 
only  shows  that  there  is  a  tubercular  focus  somewhere  in  com- 
munication with  the  urinary  tract,  yet  it  is  not  conclusive  at  all 
that  it  is  in  the  kidney.  To  obtain  this  indisputable  proof,  other 
means  must  be  resorted  to. 
35 
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Genital  Examination:  All  patients  presenting  pyuria  must  be 
subjected  to  thorough  examinations.  In  women  the  vulva, 
vagina,  uterus,  tubes,  and  ovaries  must  be  investigated.  In 
males  the  testicles,  epididymis,  seminal  vesicles,  and  prostate 
must  be  examined. 

Cystoscopy:  The  inspection  of  the  internal  surface  of  the  blad- 
der, rendered  possible  by  the  use  of  the  cystoscope,  opens  the 
way  for  a  determinate  diagnosis.  By  the  view  thus  obtained  we 
eliminate  the  ordinary  diseases  of  the  bladder  which  may  give 
rise  to  confusing  symptoms,  and  oftentimes  can  declare  from  the 
picture  presented  the  tuberculous  nature,  and  reasonably  infer 
the  seat  of  the  disease.  American  observers.  Brown,  Ramsay, 
Kelly,  and  Meyer  especially,  have  become  very  familiar  with  the 
cystoscopic  picture  of  renal  tuberculosis.  In  some  cases  the 
opening  of  the  ureter  is  surrounded  simply  by  a  zone  of  turges- 
cence ;  in  more  advanced  cases  there  are  circumscribed  inflamed 
spots  with  healthy  areas  between,  looking  like  footprints  in 
freshly  fallen  snow  (Alever).  In  still  more  advanced  cases  the 
typical  lenticular  ulcers  are  seen.  The  ureteral  orifice  may  be 
dilated  or  contracted  ;  in  Noble's  case,  closely  studied,  it  was 
widely  patulous.  From  the  infected  ureter  jets  of  turbid  urine 
escape  ;  through  the  cystoscope.  without  collection,  we  may  some- 
times distinguish  its  purulent  character  by  contrasting  it  with 
the  normal  urine  from  the  healthy  ureter.  The  normal  discharge 
of  clear  urine  from  one  ureter  is  presumptive  evidence  of  the 
efficiency  of  that  kidney.  Renal  hematuria  may  be  diagnosed  by 
the  cystoscope  when  other  means  of  determining  its  source  are 
insufficient.  In  advanced  renal  tuberculosis  there  is  not  infre- 
quently occlusion  of  the  ureter,  a  condition  that  can  be  deter- 
mined by  cystoscopy  alone  and  with  great  accuracy  if  we  have 
taken  the  precaution  to  administer  methylin  blue  an  hour  or  so 
before  making  the  bladder  examination.  If  the  ureter  is  per- 
vious jets  of  blue  urine  are  discharged  from  its  vesical  orifice. 
We  are  chiefly  indebted  to  Howard  Kelly  for  the  perfection  of 
the  technic  of  cystoscopy  and  for  the  additional  method  of  diag- 
nosis, ureteral  catheterization. 

Ureteral  Catheterization:  Valuable  as  all  the  symptoms  and 
signs  of  renal  tuberculosis  above  enumerated  are.  and  they  are 
often  sufficient  to  warrant  a  diagnosis,  yet  a  positive  and  precise 
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diagnosis  of  renal  tuberculosis  must  rest  upon  a  chemical,  micro- 
scopical, and  experimental  study  of  the  segregated  urine  obtained 
from  the  separate  kidneys.  In  the  male  the  Harris  segregator, 
or  Nitz's  or  Casper's  catheter-cystoscopes  are  used.  In  the  fe- 
male the  simple  instruments  of  Kelly,  with  the  patient  in  the 
genupectoral  position,  are  amply  sufificient.  The  dangers  that 
attend  catheterism  of  the  ureters  are  strongly  emphasized  by 
Konig,  Fenwick,  McMurtry,  jMorris,  Musser,  and  Mayo.  It  is 
an  operation  not  without  a  mortality  of  its  own ;  even  Israel  has 
had  a  case  of  severe  infection  from  it.  If  undertaken  through 
an  infected  field,  it  is  scarcely  possible  to  obtain  safe  asepsis, 
and  hence,  if  the  diagnosis  of  tuberculosis  of  the  kidney  can 
be  positively  made  without  catheterism,  it  should  be  done.  The 
observance  of  the  technic  so  widely  taught  by  Kelly,  in  a 
measure,  safeguards  against  danger.  Through  the  ureteral 
catheter  we  may  aspirate  even  the  pelvis  of  the  kidney ;  and 
the  isolated  urine  thus  obtained  contains  the  key  to  the 
diagnosis.  If  Koch's  bacilli  are  found  upon  microscopical  ex- 
amination the  verdict  of  renal  tuberculosis  may  be  rendered.  In 
chronic,  profusely  suppurating  cases  the  bacilli  are  frequently  not 
found ;  there  yet  remains  a  test  which  should  be  employed.  If 
this  urine  is  injected  into  the  pleural  or  peritoneal  cavities  of  the 
guinea-pig,  a  very  susceptible  animal,  if  the  bacilli  are  present, 
the  pig  will  sicken  and  die  of  tuberculosis.  If  time  and  oppor- 
tunity permit  of  this  experimental  test,  it  eliminates  the  possible 
error  of  mistaking  the  smegma  bacillus  for  the  Koch  bacillus, 
and  it  is  a  scientific  confirmation  of  the  diagnosis.  From  the 
examination  of  the  separate  urines  from  each  kidney  we  not  only 
determine  positively  or  negatively  the  existence  of  tuberculosis, 
but  furthermore  whether  one  or  both  glands  are  involved,  and 
lastly  we  may  estimate  the  secreting  capacity  of  the  unaiifected 
kidney,  upon  which  depends  the  justifiability  and  nature  of  the 
operative  procedure. 

Cryoscopy:  In  considering  the  efficiency  of  renal  secretion 
Koranyi  has  shown  that  the  freezing  points  of  the  blood  and 
urine  vary  from  the  normal  in  diseased  conditions  of  the  kidney. 
The  freezing  point  of  normal  blood  is  — 0.56°  C.  or  higher ;  of 
normal  urine  — 0.9°  C.  or  lower.  A  freezing  point  of  the  blood 
of  — 0.58°  C.  or  lower,  or  a  freezing  point  of  the  urine  — 0.8°  C. 
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or  higher,  shows  a  degree  of  renal  impairment  which  makes 
operation  on  the  kidney  dangerous  and  unjustifiable.  Kiim- 
mell's  experience  in  100  cases  leads  him  to  attach  the  greatest 
importance  to  this  test.  However,  the  difficulties  and  incon- 
veniences attending  its  application  will  limit  its  employment. 
"  Based  upon  the  physical  laws  which  enable  the  molecular  con- 
centration of  a  solution  to  be  determined  from  the  freezing  point 
of  this  solution,  and  the  theory  of  renal  secretion  of  Koranyi, 
which  shows  that  the  secretion  in  the  glomeruli  contains  prac- 
tically only  NaCl  in  solution,  some  of  which  NaCl  is  reabsorbed 
in  the  uriniferous  tubules  and  exchanged  by  chemical  osmosis, 
molecule  for  molecule  of  the  elaborated  substances  to  be  elimi- 
nated, Claude  and  Balthazard  have  calculated  formulas  which 
establish  the  total  molecular  diuresis,  the  total  elaborated  molec- 
ular diuresis  and  the  ratio  between  these  two  which  represents 
the  efficiency  of  action  or  rate  of  molecular  exchange  in  the  renal 
epithelium.  This  can  be  expressed  by  the  formula  dfS  in  which 
J  is  the  freezing  point  of  the  urine  expressed  in  i/iOO  degree  C, 
and  o  equals  J —  (60.5  Xp),  p  equaling  the  number  of  grams 
of  NaCl  in  100  cc.  of  the  urine  determined  chemically.  This  figure 
will  be  found  normally  to  vary  between  1.40  and  1.70.  A  value 
of  J/3  greater  than  1.70  shows  an  inefficiency  of  the  renal  epi- 
thelium, even  though  the  volume  of  urine  should  be  equal  to 
normal.''     (Professor  Louis  Leroy.) 

Differential  Diagnosis. — The  diagnosis  of  renal  tuberculosis 
must  rest  upon  the  detection  of  the  bacillus  tuberculosis  in  the 
centrifugalized  urine,  or  upon  the  proof  furnished  by  experi- 
mental inoculation.  As  the  former  is  uncertain,  and  the  latter 
necessitates  delay,  in  the  absence  of  these  conclusive  tests  we 
suspend  a  precise  diagnosis  and  act  upon  the  surgical  indica- 
tions. Of  greatest  importance  is  it  to  determine  that  the  sup- 
posed renal  tuberculosis  is  the  only  active  focus.  Exclusion  by 
careful  general  examination  must  be  insisted  upon. 

Renal  tumors  and  hemorrhagic  pyelitis  in  the  early  stage  are 
confusing.  The  age  of  the  patient,  the  development  of  a  palpable 
tumor,  its  rapid  growth,  will  exclude  the  former.  The  latter 
does  not  show  the  general  hectic  symptoms  so  important  and 
conspicuous  in  tuberculosis. 
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Suppurative  conditions  due  to  calculus  are  characterized  by 
severe  pain ;  this  symptom  is  a  relative  one,  and  cannot  be  relied 
upon  for  differentiation.  The  X-ray  is  a  fairly  positive  test. 
The  history  and  the  course  of  the  disease  are  more  to  be  relied 
upon. 

Prognosis. — The  tendency  of  primary  renal  tuberculosis  is  to 
destroy  the  secreting  structure  of  the  kidney,  impair  the  perme- 
ability of  the  ureter,  infect  the  lower  urinary  and  genital  tracts ; 
to  ascend  and  involve  secondarily  the  other  kidney;  to  supply 
bacilli  for  general  dissemination  and  infection ;  to  produce  septi- 
cemia or  uremia.  With  these  possible  dangers  presented,  renal 
tuberculosis  must  be  regarded  as  a  very  serious  disease.  That 
it  may  spontaneously  heal,  post  mortem  examinations  occasion- 
ally show;  Tuffier,  and  Newman,  both  active  advocates  for  sur- 
gical intervention,  admit  this  possible  favorable  termination. 
Madelung  describes  cases  of  healed  nodules.  All  internists 
strongly  contend  for  the  benefits  of  hygiene  and  climate.  Bangs, 
who  has  most  thoroughly  considered  the  subject  of  prognosis, 
says :  "  I  think  the  opinion,  based  upon  such  statistics  as  I  have 
been  able  to  get,  is  warranted  that  operation  affords  better  re- 
mote results  than  hygiene."  To  his  mind  there  are  evidently 
two  sides  to  the  question.  One  needs  only  to  have  the  clinical 
care  of  a  case  of  renal  tuberculosis,  to  watch  it  to  its  fatal  ter- 
mination to  be  convinced  that,  if  surgery  offers  any  possibili- 
ties, it  should  be  eagerly  grasped.  The  extremely  chronic  course, 
the  unimportant  and  frequently  unobserved  early  symptoms  per- 
mit the  disease  to  reach  a  stage  that  interdicts  surgery.  The 
entire  question  of  prognosis,  medical  or  surgical,  rests  upon  an 
early  recognition  of  the  disease.  At  this  period  in  the  growth 
of  the  renal  bacillosis,  hygiene  and  climate  may  accomplish  some- 
thing in  a  very  small,  indefinite  number  of  cases.  Surgery  at 
this  time  will  cure  permanently  55.5  per  cent.,  prolong  life  in  30 
per  cent.,  and  perhaps  abbreviate  it  but  a  few  months  in  the 
remaining.  In  advanced  cases  we  must  rely  upon  surgery  alone 
for  temporary  relief.  The  conclusion  is  apparent,  therefore, 
that  renal  tuberculosis  is  an  eminently  surgical  disease  within 
certain  restrictions. 

Contraindications  to  Operation. — Merely  for  the  purpose  of 
emphasizing  that  we  have  here  treated  only  of  chronic  or  local- 
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ized  renal  tuberculosis,  it  is  again  stated  that  general  tuberculo- 
sis with  infection  of  the  kidney  is  not  a  surgical  disease.  Opera- 
tion is,  therefore,  contraindicated  in  all  cases  of  renal  tubercu- 
losis in  which  there  is  an  active  focus  of  tubercular  inflammation 
in  other  organs ;  from  this  broad  statement  we  must  reserve  the 
bladder  as  a  notable  exception.  When  tuberculosis  of  the  blad- 
der occurs  secondarily  to  a  renal  infection,  abundant  clinical 
notes  show  that  the  secondary  lesions  heal  after  the  removal  of 
the  primarily  affected  kidney.  Weir  had  an  absolute  recovery 
after  removal  of  one-half  the  bladder,  nephrotomy,  and  later 
nephrectomy  for  tuberculosis.  It  is  not  unreasonable  to  predict 
that  infection  of  the  prostate  and  seminal  vesicles  will  kindly 
heal  after  the  removal  of  the  focus  of  supply,  or,  at  least,  be  more 
amenable  to  treatment. 

Surgical  Indications. — The  surgical  effort  for  the  relief  of  renal 
tuberculosis  involves  one  of  four  procedures:  nephrotomy,  partial 
nephrectomy,  nephrectomy,  nephro-ureterectomy. 

Nephrotomy,  usually  classed  as  a  curative  measure,  can 
scarcely  be  regarded  as  such.  Ramsay  can  find  only  4  cases  in 
which  a  cure  lasting  any  length  of  time  has  been  reported.  To 
these  I  add  one  of  my  own  of  undoubted  character;  the  patient 
is  in  excellent  health  five  years  after  the  operation.  The  objec- 
tions to  nephrotomy  are  the  persistent  fistula,  the  danger  of 
mixed  infection,  the  failure  to  drain  all  the  infected  portions  of 
the  kidney ;  and  its  good  effects  are  only  temporary.  Yet  as  a 
palliative  measure  nephrotomy  is  an  exceedingly  useful  pro- 
cedure under  some  conditions.  A  patient  suffering  with  a  large 
renal  abscess  may  be  in  such  an  exhausted  state  as  to  preclude 
radical  operation.  Nephrotomy  with  drainage  is  a  life-saving 
measure,  an  operation  of  emergency,  and  should  be  undertaken 
only  as  such.  If  the  patient  recovers  sufficient  strength,  and  is 
not  cured,  nephrectomy  may  be  done  later.  My  experience, 
though  limited,  justifies  me  in  saying  that  a  nephrotomy  greatly 
enhances  the  difficulties  of  a  secondary  nephrectomy.  If  both 
kidneys  are  diseased,  nephrotomy  is  sometimes  warranted  for 
the  relief  of  local  symptoms.  When  our  diagnostic  measures 
have  determined  pronounced  tubercular  localization  in  one  kid- 
ney, the  condition  of  the  other  being  in  doubt,  it  has  been  sug- 
gested that  exploratory  nephrotomy  is  justifiable   (Kiister). 
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Partial  Nephrectomy:  Kiimmell  has  shown  experimentally 
and  clinically  that  partial  nephrectomy  is  possible,  and  it  would 
appear  that  his  beautiful  technic  would  find  application  in  renal 
tuberculosis.  Morris  reports  a  recovery  following  resection.  At 
operation  it  is  impossible  to  define  the  limit  of  infection.  Par- 
tial nephrectomy  is,  therefore,  an  uncertain  and  dangerous  pro- 
cedure, and  not  to  be  recommended. 

Nephrectomy:  In  all  cases  of  localized  renal  tuberculosis  in 
which  the  patient's  general  condition  will  permit,  and  in  which 
the  other  kidney  shows  secreting  sufficiency,  the  operation  of 
removal  of  the  kidney,  nephrectomy,  is  the  indicated  procedure. 
Tuffier  regards  it  as  the  only  operation  to  be  considered.  Hema- 
turia, pain,  and  infection  are  his  accepted  indications  for  it ;  he 
has  performed  it  four  times  when  pain  was  the  only  symptom. 
His  experience  in  the  last  ten  years  not  only  shows  the  value  of 
surgical  intervention,  but  has  convinced  him  that  renal  tubercu- 
losis does  occur  as  a  primary  disease.  Ramsay's  statistics,  which 
are  recorded  in  1900,  the  latest  published,  of  191  cases  of  nephrec- 
tomy for  tuberculosis,  show  106  complete  cures,  counting  as  cures 
those  cases  which,  two  months  after  operation,  show  no  symp- 
toms of  bladder  involvement,  or  of  tuberculosis  in  other  portions 
of  the  body.  The  reported  times  of  observation  range  from  two 
months  to  twelve  years.  Of  the  remaining  85  patients,  31  im- 
proved; 37  died  within  one  month  after  operation;  and  17  died 
at  periods  later  than  one  month.  Considering  all  patients  that 
died  within  one  month  as  operative  mortalities,  which  is  mani- 
festly unjust,  we  find  that  the  mortality  is  19.04  per  cent.  Among 
the  causes  of  death  we  find  that  uremia  was  responsible  in  9 
cases.  Our  improved  methods  of  testing  the  capacity  of  the 
other  kidney  will  greatly  lessen  this  danger  and  will  improve  the 
recovery-rate.  Simon,  in  summarizing  the  results  of  Czerny's 
experience  with  35  cases  of  tuberculous  kidneys,  says  that  that 
surgeon  has  had  only  3  operative  deaths ;  48.5  per  cent,  of  his 
patients  are  still  living,  and  37  per  cent,  are  perfectly  well.  The 
lumbar  route  is  almost  universally  chosen  by  surgeons  in  prefer- 
ence to  the  transperitoneal. 

Nephro-ureterectomy :  In  renal  tuberculosis  the  ureter  is  so 
frequently  involved  in  the  diseased  process  that  it  often  gives 
rise  to  fistula  or  abscess  when  left.     Surgeons  are  now  inclined 
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to  make  the  operation  as  complete  as  possible,  hence  it  is  desira- 
ble to  remove  a  portion  of  or  the  entire  ureter.  Of  complete 
nephro-ureterectomy  Bovee  collects  13  cases  with  one  death. 
Kelly's  work  in  this  line  has  been  exceptionally  excellent.  Dr. 
George  H.  Noble,  of  Atlanta,  reports  the  removal  of  the  kidney 
and  ureter  in  one  piece  by  the  extra-peritoneo-vaginal  method,  a 
unique  operation,  showing  a  nicety  of  technical  skill  that  does 
him  honor;  his  description  of  the  technic  is  concisely  and  clearly 
detailed.  When  feasible  the  entire  ureter  should  be  removed, 
excising  the  portion  of  the  bladder  through  which  it  passed,  or 
inverting  the  stump  into  the  bladder.  Nephro-ureterectomy  is 
a  much  more  serious  undertaking  than  simple  nephrectomy;  it 
greatly  prolongs  the  operation  and  increases  the  danger  of  shock. 
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Fig. 


Usual  Positions  of  Colon  in  Renal  and  Splenic  Eni.arcemknts. 


Fig.  I,  Renal  tumor  showing  usual  displacement  of  colon. 
Fig.  2,  Splenic  tumor  overlying  colon. 


TUMORS  OF  THE  KIDNEY. 

In  the  consideration  of  renal  tumors  we  purposely  discard  all 
classifications,  awaiting  the  more  mature  conclusions  of  pathol- 
ogists, and  treat  the  subject  more  from  a  clinical  standpoint, 
briefly  reviewing  the  etiology  and  pathology  of  such  neoplasms 
only  as  are  of  surgical  importance.  We  cannot  always  differen- 
tiate by  symptoms  and  signs  the  several  forms  of  renal  growths, 
nor  can  we  determine  their  benignity  or  malignancy;  but  this  is 
not  of  practical  importance,  for  all  recognizable  renal  tumors 
are  malignant  in  the  sense  that  they  tend  to  destroy  the  organ 
involved,  and  encroach  upon  adjacent  parts,  materially  imperil- 
ing life. 

In  the  following  arrangement,  after  an  introduction  into  the 
nature  of  renal  tumors,  their  general  symptomatology,  with  such 
individual  diflferentiation  as  is  possible,  is  given. 

I.  Malignant  Tumors. 

Definition.- — Malignant  neoplasms  of  surgical  importance  occur- 
ring in  the  kidney  are  either  sarcomata  or  carcinomata.  A  sarcoma 
is  a  connective  tissue  tumor  of  predominating  cellular  structure.  A 
carcinoma  is  an  atypical  epithelial  neoplasm,  its  cellular  elements 
interspersed  in  a  network  of  connective  tissue  stroma. 

Frequency. — Among  1,400  cases  examined  at  Manchester  Royal 
Infirmary,  Kelynack  found  6  cases  of  primary  renal  growth.  Of 
4,505  pathological  records,  in  only  9  were  primary  renal  tumors 
found.  Sarcoma  is  considered  much  more  frequent  than  car- 
cinoma. 

Etiology. —  Age:  Sarcoma,  although  not  peculiar  to,  is  far 
more  common  in  infancy  and  childhood.  80  per  cent,  of  the 
cases  occur  under  five  years  of  age.  Occasional  cases  occur  in 
those  of  advanced  age. 

Carcinoma  is  met  with  usually  in  elderly  persons.  Newman 
found  the  average  age  in  23  cases  to  be  forty-eight  years. 

Sex:  Birsch-Hirschfeld  claims  that  sarcoma  is  somewhat  more 
common  in  girls.     Of  130  cases  analyzed  by  Walker,  55  were  in 
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boys,  and  51  in  girls;  of  24  sex  not  given.  Kelynack  considers 
females  somewhat  more  predisposed  to  sarcoma. 

All  monographers  very  studiously  avoid  the  subject  of  the 
etiology  of  malignant  tumors  of  the  kidney.  Analyses  of  cases 
show  that  neither  traumatism,  irritation,  nor  heredity  have  any 
bearing  upon  their  production.  Cohnheim's  theory  of  embry- 
onal inclusion  seems  to  be  clinically  substantiated  in  a  number 
of  cases ;  beyond  this  we  cannot  go.  Calculi  are  found  in  not  a 
few  instances  associated  with  carcinoma;  their  relationship  does 
not  parallel  in  frequency  the  association  of  gall-stone  with  can- 
cer of  the  biliary  channels. 

Pathology. — Malignant  disease  of  the  kidney  may  be  either  pri- 
mary or  secondary.  As  compared  with  other  organs,  secondary 
growths  in  the  kidney  are  infrequent.  When  both  organs  are 
simultaneously  aflfected,  the  tumor  in  one  or  both  is  probably 
metastatic. 

I.  Sarcoma:  Sarcomatous  tumors  may  originate  in  any  por- 
tion of  the  kidney ;  they  most  frequently  develop  either  in  the 
cortex  or  in  the  medullary  portion  of  the  gland,  from  the  peri- 
vascular or  intertubular  connective  tissue.  In  other  instances 
the  growth  appears  to  spring  from  the  capsule,  and  growing 
away  from,  or  into  the  substance  of  the  organ.  They  may 
also  spring  from  the  tissues  of  the  hilum.  The  relation  of  the 
kidney  to  the  growth  cannot  be  ascertained  ordinarily  in  cases 
that  have  progressed  to  large  tumor-formation.  A  small  tumor 
may  lie  just  beneath  the  capsule  compressing  the  gland,  or  be 
found  imbedded  in  its  substance.  A  hilum-growth  may  open 
the  kidney  and  lie  encased  in  the  lateral  halves ;  or  the  kidney 
may  be  encompassed  by  the  growth. 

The  neoplasm  may  appear  as  a  small,  red  nodule,  the  size  of  a 
filbert,  or  as  a  mass  which  may  attain  to  one-third  the  bodys 
weight.  In  Day's  case  the  tumor  weighed  36  pounds;  in  Mack- 
enzie's it  weighed  22  pounds,  and  the  remainder  of  the  child  39 
pounds. 

The  tumor-formation  is  usually  reniform  or  ovoidal.  Intra- 
capsular growths  maintain  their  kidney-shape,  even  when  of 
large  size.  Growths  that  spring  from  the  capsule  or  hilum  may 
be  irregular,  even  nodular ;  the  same  is  true  of  intracapsular 
growths  that  have  eroded  the  capsule  and  bulge  through. 
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The  color  is  generally  grayish-white,  or  translucent.  Old 
tumors  that  are  undergoing  degeneration  have  a  dirty,  mottled, 
grayish-yellow  appearance ;  or,  if  myxomatous  in  nature,  they 
are  clear  and  gelatinous. 

On  section  the  renal  neoplasm  is  very  heterogeneous.  At 
first  it  is  encapsulated,  but  either  from  rapid  increase  in  bulk  or 
erosion  the  capsule  yields  and  the  growth  disseminates.  The 
capsule  varies  in  thickness  and  is  adherent  to  the  tumor,  but  usu- 
ally is  easily  separable  from  surrounding  tissues.  A  characteris- 
tic feature  in  some  is  the  connective  tissue  which  extends  from 
the  capsule  into  the  mass,  forming  a  framework  which  divides 
and  subdivides  the  tumor  into  lobules.  In  places  the  growth 
may  be  very  soft  and  pulpy  from  the  extravasation  of  blood ; 
here  gelatinous,  there  cartilaginous,  and  often  throughout  cystic 
in  character,  the  lobules  containing  either  fluid,  usually  red  from 
admixture  with  blood,  or  in  old  cases  cheesy  material. 

IMetastasis  occurs  late,  especially  in  the  congenital  form. 
Only  about  50  per  cent,  of  the  cases  show  metastasis.  Walker 
does  not  think  that  it  occurs  through  the  lymphatics,  but  by  in- 
volvement of  the  renal  vein.  The  lungs  are  the  most  frequent 
seat  of  secondary  growths.  In  Thornton's  case  a  thrombus 
was  formed  in  the  vena  cava  and  extended  into  the  right  auri- 
cle.    The  ureter  and  bladder  are  infrequently  involved. 

The  effects  and  general  characteristics  of  the  tumor  present 
the  greatest  variations,  modified  by  the  size  and  position  of  the 
neoplasm.  A  strikingly  alarming  feature  is  the  enormous  en- 
largement of  the  veins,  peritoneal  and  renal,  over  the  tumor. 
The  abdominal  viscera  are  displaced ;  if  on  the  right  side,  the 
liver  is  pushed  upward,  the  pylorus  is  compressed,  the  small  in- 
testines are  displaced  downward  and  to  the  opposite  side,  and 
the  colon  occupies  a  variable  relation ;  it  generally  lies  anterior 
or  to  the  inner  side,  or  it  may  cross  only  the  inferior  border  of 
the  tumor.  In  left-side  growths  the  colon  may  lie  to  the  outer 
side ;  the  spleen  is  usually  pushed  upward  and  backward,  capping 
the  tumor ;  or  else  in  tumors  that  spring  from  the  upper  pole  of 
the  left  kidney,  the  spleen  may  be  forced  downward  and  for- 
ward. 

Classification:  Renal  sarcomata  are  classified  by  Kelynack  ac- 
cording  to   their   histological    structure   as   follows :    Round-celled, 
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Spindle-celled,  alveolar,  melanotic,  adeno-,  myo-,  angio-,  myxo-,  lipo-, 
and  lymphosarcoma. 

Round-celled  Sarcoma:  The  majority  of  the  growths  are  a  mix- 
ture of  round  and  spindle-shaped  cells.  In  very  active  neo- 
plasms of  rapid  growth  the  structure  of  the  tumor  is  almost 
homogeneous,  consisting  of  aggregations  of  round  cells  in  which 
large  and  thin-walled  blood-vessels  or  vascular  spaces  lie.  Be- 
tween the  cells  there  is  a  scanty  amount  of  fibrillated  intercellu- 
lar substance.  The  cellular  elements  greatly  predominate.  Nu- 
merous areas  of  necrosis  are  seen.  A  tumor  rich  in  small  round 
cells,  showing  a  scarcity  of  large  round  and  spindle-shaped  cells, 
possesses  the  most  rapid  growth  and  greatest  malignancy.  But 
few  specimens  show  only  one  variety  of  cells. 

Spindle-celled  Sarcoma:  A  growth  consisting  of  large  and  small 
spindle-cells,  with  areas  of  round-celled  infiltration,  is  one  of  the 
commonest  forms  of  renal  tumor.  The  predominating  feature 
being  the  spindle-cells,  the  growth  is  so  classed.  The  cells  lie 
interwoven  in  bundles,  separated  by  an  intercellular  substance 
of  greater  or  less  density.  The  round  and  spindle-shaped  cells 
of  these  tumors  do  not  show  any  morphological  difference  from 
those  ordinarily  seen  in  sarcomata,  except  in  being  richer  in  gly- 
cogen. 

Rhabdomyosarcoma:  In  one-fourth  of  119  cases  in  which  a 
careful  microscopical  examination  was  made,  striped  muscular 
tissue  was  found  (Walker).  These  rhabdomyosarcomata  are 
peculiar  to  young  subjects.  The  muscle-cells  are  elongated  and 
transversely  striated,  and  have  no  sarcolemma.  The  striae  are 
best  marked  in  the  larger  fibers.  The  striped  muscular  fibers 
lie  in  bundles  disposed  in  different  directions.  Unstriped  fibers 
may  lie  interspersed  between  the  striated,  but  they  are  rarely 
found  in  any  marked  amount.  Throughout  all  there  is  an  infil- 
tration of  round  and  spindle-shaped  cells  in  varying  proportions. 

Angiosarcoma:  Many  sarcomata  are  very  vascular.  Hemor- 
rhagic extravasations  account  for  the  rapid  and  sudden  increase 
in  size.  There  is  a  distinct  variety  described  as  angiosarcoma, 
with  more  or  less  alveolar  structure.  Harrison  thinks  that  this 
variety  may  just  as  well  be  called  hemorrhagic  carcinoma. 

Adenosarcoma:  Adenomatous  tissue  may  appear  in  round-celled 
sarcomata,  a  very  different  picture  from  the  cystic  adenoma  or 
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adenocarcinoma.  The  sarcomatous  elements  are  interwoven 
into  the  glandular  tissue  of  the  organ. 

2.  Carcinoma:  Bland  Sutton  says  that  a  large  proportion  of 
all  renal  tumors  are  in  reality  sarcomata ;  but  in  a  few  ence- 
phaloid  tumors  of  the  kidney  abnormal  development  of  the  epi- 
thelium is  the  distinguishing  feature.  Reginald  Harrison  does 
not  attempt  to  describe  the  pathological  varieties  which  may 
occur  in  this  region.  Kelynack  divides  them  into  two  varieties: 
(i)  the  true  carcinoma  springing  from  the  glandular  structure, 
and  (2)  the  epithelioma  which  originates  from  surface  epithe- 
lium. 

The  glandular  forms  may  be  encephaloid,  scirrhous,  or  colloid. 
The  growths  that  originate  in  connection  with  the  pelvis  of  the 
kidney  are  epitheliomatous  in  nature  and  papillary  in  form. 
Harrison  says  that  villous  papillomata  of  the  urinary  bladder  and 
renal  pelvis  are  not  infrequent.  Thornton  reports  a  case  of 
papilloma  of  the  renal  pelvis  containing  an  imprisoned  calculus. 

n.  Benign  Tumors. 

Of  the  benign  growths  simple  adenomata  are  the  most  common. 
They  appear  as  solid  and  cystic  adenomata.  The  cystic  form 
with  papillary  ingrowth  is  prone  to  take  on  malignant  character. 
Sabourin  tells  us  that  they  are  generally  very  small,  but  they 
may  attain  to  the  size  of  a  walnut  or  an  egg.  They  are  situated 
on  the  cortex  immediately  beneath  the  capsule.  Though  usu- 
ally single,  the  entire  kidney  may  be  sprinkled  with  them.  He 
considers  them  an  accident  of  renal  cirrhosis,  and  holds  that  they 
arise  by  proliferation  of  the  tubular  epithelium.  He  divides  them 
into  two  classes,  cylindrical-celled  and  cubical-celled,  due  to  their 
origin  in  different  periods  of  degeneration.  Grawitz  believes 
that  the  tubular  adenomata  arise  from  proliferation  of  embryonic 
fragments  of  displaced  adrenal  tissue. 

Fibromata,  according  to  Ebstein,  are  not  infrequent,  and  are 
found  in  connection  with  interstitial  nephritis.  They  are  usu- 
ally small,  hard  nodules,  generally  single.  Newman  refers  to 
several  cases  that  have  become  of  surgical  importance  through 
degenerative  changes. 

Lipomata,  myxomata,  osteomata,  are  other  forms  of  benign 
tumors  infrequently  met  with. 
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III.  Cystic  Tumors. 

Definition. — In  violation  of  the  classical  and  generally  accepted 
grouping  of  renal  cysts,  we  have  preferred  to  consider  in  separate 
articles  Hydronephrosis  and  Pyonephrosis.  Under  the  head  of 
Cystic  Tumors  we  consider  cysts  which  originate  in  the  cortical 
substance  of  the  kidney,  and  also  the  perirenal  cysts  of  doubtful 
anatomical  origin. 

Frequency. — Renal  cysts,  single  and  multiple,  are  frequently  met 
with  at  necropsy.  They  constitute  an  uncommon  variety  of 
recognizable  renal  tumor.  They  occur  most  usually  as  con- 
genital formations. 

Etiology. —  Age:  Simple  isolated  cysts  of  small  size  are  met 
with  in  chronic  nephritis,  and  are  frequently  seen  in  subjects  of 
middle  and  advanced  age.  Cystic  degeneration  involving  the 
entire  kidney  is  generally  a  congenital  aflfection,  though  not  nec- 
essarily sj'mptomatically  prominent  until  late  in  life.  It  not  in- 
frequentl}'  attains  to  great  dimensions  in  the  fetus,  and  we  have 
numerous  reports  of  the  tumor  so  formed  acting  as  an  obstruc- 
tion to  delivery. 

Sex:  There  are  no  conclusive  data  showing  preference  for 
either  sex. 

Simple  cysts  resulting  from  an  accumulation  and  retention  of 
secretion,  due  to  occlusion  of  a  uriniferous  tubule,  or  at  the 
mouth  of  a  capsule  of  Bowman,  are  commonh'^  met,  associated 
with  and  dependent  upon  interstitial  nephritis.  They  are  true 
retention-cysts. 

Following  the  teaching  of  Virchow,  pathologists  generally  con- 
sider multiple  cystic  degeneration,  that  is,  fetal  cystic  kidney,  due  to 
obstruction  at  the  papillae,  in  consequence  of  fetal  renal  inflam- 
mation, or  to  irritation  and  obstruction  of  the  tubules  by  urates. 
Koster  assumes  that  the  primary  lesion  is  in  the  lower  urinary 
tract.  Bland  Sutton  says :  "  The  only  tumor  of  the  kidney  to 
which  the  term  renal  adenoma  is  applicable  is  that  peculiar  con- 
dition known  as  congenital  cystic  kidney."  Ellermann  likewise 
considers  them  due  to  actively  proliferating  epithelium. 

The  histogenesis  of  adidt  cystic  kidney  may  be  regarded  as  unde- 
termined. Authorities  generally  hold  that  the  acquired  cysts,  that 
is,  those  that  appear  in  adult  life,  are  similar  in  origin  to  the 
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simple  cysts,  and  are  a  result  of  interstitial  renal  fibrosis.  Rit- 
chie, whose  observations  extend  over  88  cases,  concludes  that 
cystic  degeneration  of  the  adult  kidney  is  a  kind  of  adenoma. 
This  is  in  accord  with  Bland  Sutton,  as  expressed  above.  Shat- 
tuck,  and  Still  regard  them  as  a  result  of  developmental  error, 
whereby  the  mesonephros  has  blended  with  the  metanephros, 
and  the  cysts  originate  not  in  the  proper  uriniferous  tubules,  but 
in  the  Wolffian  body.  Presuming  this  view  to  be  correct,  Dick- 
inson and  Fenton  claim  that  it  explains  the  progressive  and  ulti- 
mately fatal  nature  of  cystic  kidney,  on  the  ground  of  the  well- 
known  tendency  of  organs  which  are  congenitally  malformed  to 
become  diseased.  The  frequent  bilateral  occurrence  of  the  dis- 
ease, and  a  similar  cystic  degeneration  in  other  organs,  the  liver 
especially,  would  suggest  a  general  cause ;  probably  the  theory 
of  embryonal  inclusion  is  correct. 

The  cystadenoma,  occurring  in  adult  life,  and  which  Kelynack 
regards  as  malignant,  is  not  infrequently  bilateral,  and  like  the 
congenital  form  has  similar  processes  in  other  organs.  If  not 
congenital,  it  is  of  unknown  origin. 

Parasitic  cysts  are  usually  due  to  the  tenia  echinococcus. 

Pathology. —  i.  Simple  Cysts:  The  ordinary  simple  cysts  that 
occur  singly  or  in  numbers  as  the  result  of  generalized  sclerosis 
are  usually  situated  in  the  zone  between  tfie  medulla  and  cortex. 
Their  capsules  are  the  condensed  connective  tissue  of  the  kidney. 
The  intervening  tubules  may  be  healthy.  These  simple  cysts 
may  occur  in  a  kidney  otherwise  healthy,  and  also  as  complica- 
tions of  other  conditions.  They  are  of  small  size,  and  rarely 
attain  to  surgical  importance. 

2.  Congenital  Cysts:  This  multiple  cystic  formation  usually 
involves  both  kidneys  and  the  entire  gland,  though  either  pole 
or  half  may  be  affected.  The  cysts  vary  in  size,  and  are  en- 
tirely distinct  from  each  other.  The  secreting  structure  of  the 
kidney  is  attenuated  or  destroyed.  Not  infrequently  other  mal- 
formations are  found. 

3.  Acquired  Cysts  are  numerous  and  of  varying  size.  The 
walls  are  thin  and  enclose  finger-like  projections  covered  with 
epithelium.  Not  infrequently  a  glomerulus  is  discovered  within 
the  cyst.  Its  fluid  contents  show  an  admixture  of  epithelium, 
blood,  and  detritus.     Portions  of  the  kidney  may  retain  secret- 


560  SURGICAL   DISEASES    OF   THE   ABDOMEN. 

ing  Structure,  though  compressed,  and  there  is  abundant  prolif- 
eration of  connective  tissue.  The  bilateral  character  of  the  dis- 
ease, the  age  at  which  it  occurs,  usually  about  forty-five  years, 
and  similar  processes  in  other  organs  are  features  which  indicate 
its  neoplastic  nature. 

4.  In  cystadenomata  the  cystic  expansions  are  usually  not 
larger  than  an  ordinary  tubule ;  others  may  attain  to  considerable 
size.  Each  cyst  is  lined  with  a  layer  of  cylindrical  epithelium, 
and  this  form  is  especially  prone  to  develop  papillary  ingrowths ; 
Cherry  and  Allen  excellently  describe  this  type,  which  Reginald 
Harrison  thinks  is  probably  hemorrhagic  carcinoma. 

5.  Echinococcus  cysts  of  the  kidney  may  form  large  fluctuating 
tumors  of  slow  growth,  gradually  destroying  the  kidney-sub- 
stance by  pressure.  The  contents  contain  the  scolices  with  their 
booklets ;  or  the  translucent,  thin-walled  vesicles  may  be  found 
entire.  Sterile  cysts  may  be  recognized  by  the  characteristic 
lamination  of  the  walls.  They  may  rupture  and  spontaneously 
disappear  by  discharge  of  their  contents  through  the  ureter ;  but 
perforation  into  adjacent  organs  or  cavities  is  more  common. 

6.  Paranephric  cysts  are  of  very  doubtful  origin.  There  is  no 
evidence  in  the  kidney  that  they  are  of  cortical  growth.  They 
originate  either  from  the  capsule  or  from  the  lymphatics.  They 
rest  upon  and  compress  the  kidney.  Abbe  records  two  examples 
of  this  form  of  cyst,  producing  large  abdominal  tumors. 

Suppurative  processes  developing  in  cystic  kidney  are  exceed- 
ingly rare ;  Mohr  refers  to  only  3  such  cases.  Farr  operated  for 
kidney-tumor,  the  patient  presenting  malarial  symptoms,  and 
found  C3'Stic  kidney  with  pus-like  fluid  which  proved  to  be  sterile. 
Bardenheuer  extirpated  a  purulent  cystic  kidney  which  developed 
in  the  course  of  general  septic  disease ;  the  patient  recovered. 

Symptoms  and  Physical  Signs  of  Renal  Tumors. — History: 
In  reviewing  the  clinical  history  of  renal  growths  but  small  im- 
portance can  be  attached  to  any  special  cause.  Neither  trauma- 
tism, previous  disease,  nor  calculous  conditions  occur  sufficiently 
often  to  assume  definite  etiological  prominence.  Heredity  has 
a  very  vague  influence  in  malignant  disease ;  there  are  only  8 
cases  in  Walker's  142  that  could  be  ascribed  to  such  descent. 
Steiner  demonstrates  in  a  remarkable  manner  the  influence  of 
heredity  in  adult  renal  cysts  by  giving  two  genealogical  tables  in 
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which  several  members  of  the  same  famil}'  show  cystic  kidney. 
There  are  two  periods  in  Hfe  in  which  renal  growths  are  prone 
to  develop.  In  childhood,  massive,  rapidly-growing,  unilateral 
abdominal  tvmiors,  are  in  all  probability  renal  sarcomata ; 
bilateral  tumors,  noticeable  soon  after  birth,  are  probably 
cystic;  young  adults  are  infrequent  subjects  of  renal  enlarge- 
ments. The  polycystic  kidney  is  most  common  in  middle  age. 
All  tumors  may  pursue  a  latent  course,  their  existence  unsus- 
pected until  the  enlargement  becomes  conspicuous.  But  few 
patients,  however,  escape  urinary  disorders.  Though  the  renal 
substance  is  much  destroyed  by  disease,  whether  cystic  or  solid, 
polyuria  is  a  frequent  symptom.  We  can  often  obtain  the  his- 
tory of  indefinite  pains,  polyuria,  and  hematuria.  In  adult  cystic 
degeneration  slight  alterations  in  the  urine  may  be  the  only 
symptom,  and  the  patient  succumbs  to  uremia,  the  autopsy  show- 
ing bilateral  degeneration  with  complete  destruction  of  renal  sub- 
stance without  appreciable  enlargement.  The  diagnosis  of  renal 
tumors  rests  upon  the  history  of  urinary  disorders  and  the  devel- 
opment of  a  tumor;  the  other  symptoms  are  common  to  abdom- 
inal growths. 

General  Condition  of  the  Patient:  All  massive  tumors  affect 
the  general  condition  of  the  patient,  as  is  shown  by  anemia  and 
loss  of  flesh.  Malignant  tumors  rapidly  develop  a  cachexia, 
which  is  especially  characteristic  in  children,  appearing  much 
earlier  in  them  than  in  adults.  It  seems  that  cachexia,  however, 
is  more  pronounced  in  adults  suffering  from  carcinoma  than  in 
sarcoma. 

Pain:  In  infantile  sarcoma  pain  is  present  in  about  one-third 
of  the  cases.  Carcinoma,  owing  to  its  complications,  gives  rise 
to  more  pain.  Cystic  degeneration  may  exist  painlessly.  Pain 
is  by  no  means  a  constant  or  diagnostic  symptom.  It  may  occur 
paroxysmally  in  all  forms  of  tumor,  associated  with  hematuria. 
The  weight  and  traction  of  the  tumor  produce  backache  and  a 
dragging,  tired  sensation.  By  pressure  a  tumor  may  cause  sac- 
ral or  crural  pain.  The  encroachment  of  the  tumor  upon  the 
abdomen  often  excites  localized  peritonitis,  from  which  the  pa- 
tient may  suffer.  Much  discomfort  is  attributable  to  visceral 
compression  and  displacement. 
36 
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Tumor:  A  recognizable  tumor-mass  is  the  most  reliable  phys- 
ical sign  in  all  neoplastic  formations  and  cystic  degenerative 
processes  in  the  kidney.  It  is  often  the  earliest,  and  fre- 
quently the  only  symptom.  Of  142  cases  of  sarcomata  in 
children  analyzed  by  Walker,  tumor  was  absent  in  only  2.  In 
individuals  of  all  ages,  of  133  cases  of  renal  neoplasms  Guillet 
records  that  in  all  but  4  there  was  a  recognizable  tumor.  Eb- 
stein  found,  tumor  absent  in  only  3  out  of  52  cases.  And  in  100 
cases  of  sarcomata  in  children  Chevalier  found  it  the  initial  symp- 
tom in  60  per  cent. 

In  cystic  degeneration  it  is  not  so  constant  a  sign  as  in  solid 
tumors.  Out  of  88  cases  studied  by  Ritchie,  21  only  presented 
a  recognizable  tumor  during  life.  Of  63  cases  of  hydatids,  in  18 
there  was  a  palpable  tumor. 

Israel  asserts  that  all  enlargements  the  size  of  a  walnut  should 
be  palpable ;  he  prefers  the  lateral  decubitus.  By  Guyon's 
method,  with  patient  in  dorsal  position  and  limbs  flexed,  with  one 
hand  resting  lightly  upon  the  abdomen,  the  other  is  pushed  under 
the  lumbar  region ;  and  with  this  hand  the  operator  makes  gentle 
but  quick  blows  which  project  the  kidney  in  a  jerky  manner 
toward  the  abdominal  wall,  ballottement.  Tumors  of  moderate 
size  may  thus  be  located.  Obese  subjects  offer  difficulties  to  ex- 
amination. Small  tumors  located  in  the  upper  pole  of  the  kidney 
may  escape  detection.  Renal  growths  primarily  occupy  the 
lumbar  region.  Tumors  developing  in  movable  kidneys  may 
appear  in  the  epigastrium  (Ritchie),  but  usually  in  the  umbilical 
or  hypogastric  regions.  They  occupy  the  costo-iliac  space,  and 
develop  forward,  rarely  producing  any  bulging  in  the  loin,  merely 
effacing  the  natural  curvature.  Large  cystic  tumors  may  occupy 
a  central  position  (Abbe).  Any  growth  that  attains  to  enormous 
dimensions  may  practically  occupy  the  entire  abdomen,  but  the 
history  of  its  development  will  indicate  its  site  of  origin.  Small 
tumors  are  mobile  under  palpation,  and  sometimes  respond  to 
respiration,  and  may  be  influenced  in  their  position  by  change 
of  attitude  of  the  patient.     Large  tumors  are  immovable. 

In  contour  it  was  originall}'  stated  by  Jenner,  and  emphasized 
by  Morris,  that  all  renal  tumors  are  reniform.  This  characteris- 
tic shape  is  maintained  in  all  disseminated  intracapsular  growths, 
and  it  is  very  proper  to  describe  a  renal  tumor  as  ovoid,  oblong. 
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or  kidney-shaped.  There  are  numerous  exceptions  to  this,  as 
the  pathology  would  indicate ;  and  while  the  borders  are  gener- 
ally rounded,  irregularities  in  outline  are  met  with.  Infantile 
sarcoma  is  characteristically  smooth  over  its  surface,  ovoidal  in 
shape,  with  rounded  borders.  Cystic  tumors  are  nodular,  irreg- 
ular, but  taken  en  masse  usually  maintain  the  reniform  outline. 
Irregularities  are  due  often  to  adherent  omentum,  to  displaced 
and  attached  viscera. 

The  palpating  fingers  may  be  inserted  between  the  tumor  and 
the  liver.  Very  rarely  does  the  growth  extend  into  the  true  pel- 
vis; deep  abdominal  pressure  will  define  the  lower  border  of  the 
tumor.  The  posterior  border  cannot  be  defined ;  it  lies  in  close 
relation  with  the  lumbar  muscles. 

Rapidly  growing  sarcomata  and  carcinomata  are  soft,  boggy 
or  elastic ;  older  ones,  undergoing  degeneration,  may  be  fluctu- 
ant; those  of  slow  growth  are  usually  firm,  even  hard.  A  cystic 
kidney  is  knobby,  and  as  a  whole  does  not  show  fluctuation ; 
areas  of  fluctuation  may  be  found.  Parasitic  and  paranephric 
cysts  are  widely  fluctuant. 

Tenderness  under  palpation  is  not  present  unless  there  is  some 
complicating  inflammation. 

A  renal  tumor  under  percussion  shows  dulness  externally  and 
posteriorly;  there  is  no  area  of  resonance  between  the  tumor  and 
the  spine.  Careful  examination  with  the  patient  standing  will 
iisually  reveal  a  zone  of  resonance  between  the  tumor  and  the 
liver.  Large  tumors  reveal  dulness  over  their  anterior  surface 
generally ;  the  percussion-note  obtained  over  the  abdominal  as- 
pect depends  upon  the  relation  of  the  intestines  to  the  tumor, 
and  this,  in  turn,  varies  with  the  length  of  the  mesocolon,  the 
size  of  the  tumor,  and  the  mobility  of  the  kidney.  It  may  be 
asserted  that  some  portion  of  the  anterior  surface  of  a  renal 
tumor  is  covered  by  the  colon.  Right-side  growths  force  the 
colon  inward,  and  downward  usually,  so  that  it  is  found,  as  is 
evidenced  upon  percussion,  skirting  the  inner  border,  or  cross- 
ing the  anterior-inferior  surface,  exceptionally  along  the  upper 
and  inner  border.  Kelynack  illustrates  an  instance  in  which  a 
large  tumor  of  the  left  kidney  had  advanced  under  the  colon,  and 
the  intestine  lay  along  the  outer  surface.  Pararenal  cysts  pro- 
duce   displacement    of   the   colon    outward ;    3    such    cases   are    re- 
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ferred  to  by  Pawlik.  Very  large  growths  may  be  covered  by 
small  intestines,  and  very  frequently  by  omentum.  In  defining 
the  relation  of  the  colon  rectal  insufflation  with  gas  will  be  of 
greatest  aid.     Auscultatory  percussion  should  also  be  employed. 

Occasionally  a  soft,  blowing,  systolic  murmur  is  heard  over  a 
renal  tumor. 

Glandular  Involvement  and  Metastasis:  These  are  late  com- 
plications in  malignant  tumors  of  the  kidne}^  and  rarely  recog- 
nized during  life. 

Varicocele:  Some  attention  has  been  given  to  the  occurrence 
of  a  symptomatic  varicocele.  It  is  of  especial  significance  when 
it  occurs  on  the  right  side.  It  is  regarded  by  Hauser  as  evincing 
glandular  involvement. 

Pressure-effects:  Tumors  of  moderate  size,  especially  those 
developing  in  movable  kidneys,  produce  constipation  and  diges- 
tive disorders.  Large  tumors  of  the  left  side  may  displace  the 
stomach ;  those  of  the  right  side  compress  the  duodenum,  giving 
rise  to  symptoms  of  pyloric  obstruction  and  gastric  dilatation, 
though  tumors  of  enormous  dimensions  may  in  no  way  disturb 
the  functions  of  the  alimentary  canal.  The  more  direct  effects 
of  pressure  are  seen  in  edema,  occasionally  in  ascites  and  enlarge- 
ment of  the  surface  veins. 

The  Other  Kidney:  Many  of  the  benign  growths  occur  simul- 
taneously in  both  kidneys.  Primary  malignant  disease  has  never 
been  known  to  occur  bilaterally;  should  the  other  kidney  become 
involved,  it  is  by  metastasis.  Of  special  importance  is  the  knowl- 
edge that  cystic  degeneration,  both  in  infants  and  in  adults,  is 
generally  a  bilateral  affection;  all  authorities  emphasize  this  as 
a  classical  sign.  This  phenomenon  does  not  necessarily  appear 
simultaneously  in  each,  yet  Albarran,  and  Bazy  impress  us  that 
a  recognized  cystic  degeneration  in  one  kidney  should  imply  a 
similar  process  in  the  other. 

The  Liver:  All  large  kidney-tumors  of  the  right  side  may  dis- 
place the  liver  upward,  or,  acquiring  adhesions  to  it,  may  drag 
it  downward.  By  direct  pressure  or  traction  the  biliary  chan- 
nels are  involved,  and  jaundice  is  not  an  infrequent  symptom. 
In  polycystic  kidneys  not  infrequently  there  is  enlargement  of 
the  liver  with  areas  of  cvstic  degeneration,  and  this  should  be 
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conclusive  in  its  diagnostic  significance.  Lejars  found  this  com- 
plication in  18  out  of  63  cases. 

The  Heart:  Cardiac  hypertrophy  is  a  common  complication  of 
renal  cystic  degeneration. 

The  Urine :  Albumin,  either  in  trace  or  in  high  percentage, 
occurs  in  the  urine  especially  in  cystic  kidneys ;  it  is  an  incon- 
stant symptom  in  malignant  neoplasms.  Tube-casts  and  epi- 
thelia  are  occasionally  found.  In  a  few  cases  of  fungating  sar- 
coma or  carcinoma,  portions  of  the  tumor  may  be  discharged  and 
microscopically  recognized.  Hematuria,  after  tumor,  is  the  most 
important  and  diagnostic  sign  of  renal  growths ;  it  is  a  very  con- 
stant sign  in  cystic  kidney,  and  occurs  in  about  40  per  cent,  of 
all  malignant  tumors ;  it  is  more  frequent  in  sarcoma  than  in 
carcinoma.  The  color  of  the  urine  varies  with  the  persistency 
and  quantity  of  admixed  blood.  It  is  usually  of  a  dark-brown 
or  smoky  color,  occasionally  bright-red ;  it  may  be  black  from 
melanin.  Fresh  and  copious  hemorrhage  may  contain  ureteral 
casts,  generally  considered  pathognomonic  of  renal  hemorrhage ; 
it  is  by  no  means  diagnostic  of  renal  tumor.  There  are  many 
conditions  of  the  kidney  in  which  hematuria  is  a  symptom,  but 
when  under  microscopic  examination  there  is  a  characteristic 
rosette-like  structure,  arranged  in  concentric  or  radiating  form, 
it  is  considered  a  pathognomonic  sign  of  cystic  kidney ;  unfor- 
tunately it  occurs  as  an  intermittent  symptom  (Hohne,  Jacob  and 
Davidsohn).  Blood  from  malignant  renal  tumor  will  often  show 
in  the  urine  as  yellowish-gray  or  granular  matter ;  if  micro- 
scopically examined,  round  and  spindle-shaped  cells  may  be 
found.  The  detection  of  booklets  in  the  urine  affords  the  only 
positive  diagnosis  of  hydatids,  without  puncture ;  sometimes 
daughter-cysts  are  discovered. 

Exploratory  Puncture  and  Incision:  For  diagnostic  purposes 
we  are  warranted  in  aspirating  an  elastic  or  fluctuant  area  in  sup- 
posed cystic  kidney.  The  result  may  show  clear  fluid,  which  is 
negative ;  but  if  the  brownish-red  fluid  shows  rosettes,  the  diag- 
nosis is  positive.  If  in  face  of  all  evidence  the  diagnosis  is  still 
doubtful,  direct  examination  of  the  kidney  through  lumbar  inci- 
sion is  warranted. 

Differential  Diagnosis. — The  three  symptoms,  tumor,  hema- 
turia, and  cachexia,  form  the  basis  of  the  diagnosis  of  renal  tu- 
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mors.  Having  determined  by  topographical  landmarks  that  the 
swelling  belongs  to  the  kidney,  hematuria  and  cachexia  point  to 
its  malignant  nature.  Most  difficult  of  diagnosis  are  those  cases 
in  which  a  tumor  occurs  unassociated  with  either  of  the  other 
symptoms,  or  in  which  hematuria  appears  in  the  absence  of  a 
tumor.  A  tumor  is  usually  the  first  sign  in  congenital  sarcoma ; 
an  intermittent  hematuria,  the  leading  one  in  cystic  degeneration  ; 
hematuria  and  cachexia  ma}'  both  be  present  before  there  is  a 
tumor  in  carcinoma.  The  impression  must  not  be  gained,  how- 
ever, that  cachexia  is  a  conspicuous  phenomenon  in  renal  neo- 
plasms ;  the  anemia  and  emaciation  are  generally  marked  in  all 
abdominal  growths  as  an  efTect  of  pressure.  Surgically  speak- 
ing, it  is  not  so  important  to  determine  the  character  of  growth, 
were  it  not  that  cystic  kidney  is  so  frequently  a  bilateral  condi- 
tion. Instances  of  simultaneous  development  in  both  kidneys 
with  bilateral  tumor  are  very  rare.  We  must,  therefore,  rely 
upon  the  urinary  analysis  to  determine  the  condition  of  the  other 
kidney. 

Renal  Tuberculosis:  The  greatest  difficulty  is  encountered  in 
differentiating  small  neoplasms  from  tubercular  lesions  in  the 
early  stage.  Pain,  tenderness,  and  vesical  disorders,  even  poly- 
uria, may  be  common  to  both.  The  diagnosis  can  only  be  made 
through  microscopical  examination  of  the  segregated  urines. 

Calculous  Pyonephrosis:  Perhaps  the  most  common  error  is 
the  mistaking  of  cystically  degenerated  kidney  for  calculous 
pyonephrosis.  The  latter  condition  is  only  exceptionally  bilat- 
eral ;  the  other  symptoms  are  ver)'  similar,  though  the  hematuria 
in  calculous  conditions  is  usually  microscopical  in  quantity,  and 
excited  by  exercise  or  manipulation.  The  septic  phenomena  do 
not  occur  in  cysts. 

Stable  Hydronephrosis:  Parasitic  and  paranephric  cysts  can- 
not be  differentiated  from  stable  hydronephrosis  except  by  sound- 
ing of  the  ureter,  determining  the  patency  of  that  duct. 

Malignant  growths  in  the  retroperitoneal  glands  closely  resem- 
ble renal  tumors.  They  often  yield  the  same  physical  signs, 
cause  the  same  urinary  disturbance,  and  are  attended  by  cachexia. 
The  chief  points  of  distinction  are :  the  glandular  tumors  are  very 
rare,  more  central  in  position,  the  colon  usually  to  the  outer  side, 
and  there  is  an  absence  of  hematuria. 
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Enlarged  spleen  is  not  common  in  children,  its  edges  are  sharp 
and  notched ;  and  unlike  renal  tumors,  it  is  not  covered  by  intes- 
tines. Of  greater  significance,  however,  is  the  presence  of  a 
tympanitic  area  between  the  tumor  and  flank  in  splenic  enlarge- 
ments. 

Prognosis. — Sarcoma  in  children  progresses  rapidly;  in  a  few 
months  it  may  attain  to  enormous  growth.  The  average  dura- 
tion of  life  from  its  inception  is  about  seven  months.  In  adults 
the  duration  may  be  two  or  three  years. 

Carcinoma  is  slower  in  development.  Cases  are  reported  in 
which  it  has  remained  latent  several  years ;  the  average  duration 
of  life  is  about  two  years. 

Congenital  cysts  often  cause  death  in  utcro  or  in  delivery.  In 
adults  cystic  degeneration  may  exist  for  many  years ;  death  is 
usually  due  to  uremia,  or  to  pressure. 

Contraindications  to  Operation. — Confronted  with  the  sta- 
tistics of  Walker,  the  latest  and  most  complete,  of  the  re- 
sults of  nephrectomy  for  sarcoma  in  children,  which  show  an 
immediate  mortality  of  38.25  per  cent.,  absolute  cures  of  5.47 
per  cent.,  the  others  dying  from  recurrence  usually  within  a  few 
months,  the  question  may  be  well  asked,  Is  nephrectomy  for 
malignant  disease  in  children  justifiable?  On  the  affirmative 
side  we  find  Israel,  Abbe,  Tuffier,  Kelynack,  Albarran,  in  fact  all 
operators  of  greatest  experience ;  Osier  considers  it  justifiable  in 
selected  cases.  That  the  operation  may  prolong  life  cannot  be 
denied ;  that  an  absolute  cure  may  follow  in  very  occasional  cases 
is  true ;  yet,  though  admitting  these  points,  it  must  be  regarded 
as  a  questionable  procedure,  justified  only  in  the  early  stage  of 
the  development  of  the  disease,  and  by  the  findings  after  the 
exploratory  incision. 

In  malignant  disease  in  adults  the  mortality  is  not  so  great. 
At  the  Moscow  Congress,  Israel  claimed  that  6  of  his  24  cases 
showed  no  recurrence  after  3  years,  and  that  his  primary  mor- 
tality was  20  per  cent.  Kiister  gives  the  operative  mortality  of 
41  per  cent,  in  263  collected  cases,  yet  he  could  find  only  9  in 
which  there  was  no  recurrence  after  three  years.  Butlin  holds 
that  the  results  do  not  justify  the  continued  trial  of  nephrectomy 
for  carcinoma.  Barth  has  collected  the  statistics  of  100  nephrec- 
tomies performed  for  malignant  disease  up  to  1892;  of  these  42 
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died  from  operation,  20  from  metastases ;  the  remaining  38  were 
reported  as  cured,  the  duration  of  the  cure  not  given.  Rovsing 
states  that  nephrectomies  for  malignant  tumors  prior  to  1890 
gave  a  primary  mortality  of  50  per  cent. ;  since  then,  a  mortality 
of  25  per  cent.  Though  not  encouraging,  if  the  contraindications 
of  pronounced  cachexia  and  metastasis  can  be  excluded,  the  re- 
sults in  certain  cases  seem  to  justify  the  operative  treatment. 

The  well-known  tendency  of  congenital  and  acquired  cysts  to 
form  in  both  kidneys  is  sufficient  reason  to  discourage  operative 
treatment  of  this  condition.  Of  25  published  operations  for  mul- 
tiple cysts,  22  were  nephrectomies,  with  7  immediate  deaths.  In 
following  the  after  history  of  many  of  these  patients  who  recov- 
ered from  operation,  we  find  that  several  died  in  short  periods 
from  anuria,  indicating  an  unrecognized  degenerative  change  in 
the  other  kidney.  The  constancy  of  this  condition  interdicts 
nephrectomy  for  polycystic  kidney. 

Surgical  Indications. — Simple  renal  cysts  of  moderate  size  de- 
manding operation  may  be  drained  after  nephrotomy,  or  may  be  ex- 
cised. 

Parasitic  cysts  should  be  treated,  when  feasible,  by  partial  neph- 
rectomy, with  excision  of  the  germinative  membrane;  otherwise,  by 
incision  and  drainage.  Of  20  cases  collected  by  Howzel,  in  6  neph- 
rectomy was  done,  with  5  deaths;  of  14  treated  by  simple  drainage, 
all  recovered. 

All  innocent  tumors  that  attain  sufficient  size  to  demand  interfer- 
ence should  be  removed,  if  possible,  by  partial  nephrectomy. 

Malignant  tumors  demand  removal  by  nephrectomy  on  account 
of  pain,  hemorrhage,  and  pressure-symptoms.  But  the  contraindi- 
cations must  be  well  weighed.  Abbe  considers  it  good  surgery  to 
do  a  partial  nephrectomy.  Moynihan  recenth-  records  the  removal 
of  a  mjTcosarcoma  by  amputation  of  the  lower  half  of  the  kidney. 
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HEMATURIA. 

Blood  in  the  urine  appears  as  a  symptom  of  many  well-recog- 
Tiized  morbid  conditions ;  but  surgeons  and  internists  are  often 
perplexed  by  persistent,  painless  and  depleting  hematuria,  in 
which  no  demonstrable  lesion  can  be  determined.  This  symp- 
tomless hemorrhage  was  attributed  by  Senator  to  a  constitutional 
condition,  and  described  by  him  as  "  renal  hemophilia  " ;  yet  he 
admits  that  subjects  of  it  are  uniformly  cured  by  operation. 
Klemperer  describes  such  cases  as  "  hematuria  from  a  healthy 
"kidney,"  and  considers  it  an  angioneurosis.  He  asserts  that 
they  can  be  cured  without  operative  treatment.  Harrison,  in  his 
Presidential  Address  in  1896,  calls  attention  to  the  frequency  of 
hemorrhage  due  to  renal  tension.  Rovsing,  Newman,  and  others 
report  cases,  and  remark  upon  the  frequency  of  hematuria  in 
movable  kidney.  Fenwick  says  that  in  some  of  these  cases  of 
hemorrhage  from  a  single  kidney  it  emanates  from  varicosity  of 
the  papillary  plexus,  and  that  the  site  of  the  disease  is  apparent 
only  upon  opening  the  renal  pelvis ;  the  removal  of  this  vascular 
papilla  will  control  the  bleeding.  Keys  regards  chronic  nephritis 
as  the  common  cause  of  renal  hemorrhage.  The  consensus  of 
opinion  at  the  French  Congress,  in  1900,  was  that  the  so-called 
angioneurotic  bleeding  does  not  exist,  and  that  hematuria  from 
a  single  kidney,  which  is  now  easily  determined  by  cystoscopic 
examination,  is  an  evidence  of  a  definite,  local,  morbid  process. 

The  treatment  of  such  cases  is  the  incision  ordinarily  employed 
for  nephrotomy,  or  directly  into  the  renal  pelvis,  as  Fenwick  ad- 
vocates. The  operation  often  fails  to  demonstrate  a  specific 
lesion,  but  is  almost  uniformly  curative  in  its  effect. 
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CHRONIC  BRIGHT'S  DISEASE. 

In  1896,  Reginald  Harrison  chose  as  the  subject  of  his  Presi- 
dential Address  to  the  Medical  Society  of  London  the  "  Treat- 
ment of  Some  Forms  of  Albuminuria  by  Reni-puncture  " ;  but  it 
remained  for  George  M.  Edebohls  to  develop  and  successfully 
apply  a  special  surgical  procedure  as  a  curative  measure  in  ad- 
vanced forms  of  chronic  Bright's  disease.  He  first  publicly  pro- 
posed his  measure  in  the  Medical  News,  April  22,  1899,  though 
his  observations  began  as  early  as  1892.  In  the  Medical  Record 
of  December  21,  1901,  he  reports  18  cases  of  chronic  Bright's  dis- 
ease treated  surgically.  He  advocates  freeing  the  kidney  from 
its  fatty  capsule,  then  delivery  of  the  kidney,  and  division  of  its 
proper  capsule  along  the  entire  length  of  the  convex  external 
border  of  the  organ.  Each  half  of  the  capsule  is  then  stripped 
from  the  kidney  and  reflected  toward  its  pelvis,  where  it  is  left. 
The  raw  kidney  is  now  dropped  back  into  its  fatty  bed,  and  the 
external  incision  closed  without  drainage. 

The  theory  advanced  to  account  for  the  favorable  cljange  is 
that,  by  the  formation  of  adhesions  between  the  kidney-substance 
and  adjacent  tissue,  many  new  blood-vessels  are  soon  added, 
whose  blood  is  directed  to  the  kidney-tissue,  and  thus  hyper- 
emization  of  the  organ  results,  initiating  a  gradual  and  pro- 
gressive cure,  accomplishing  something  more  than  the  relief  of 
renal  tension  claimed  by  Harrison. 

There  was  no  operative  mortality  in  his  series  of  18  cases.  8 
patients,  a  year  or  more  having  elapsed  since  operation,  remained 
cured ;  "  they  are  free  from  all  symptoms  referable  to  the  kid- 
neys." These  are  most  remarkable  results,  and  justify  a  most 
serious  consideration  by  the  surgeon. 

A.  H.  Ferguson  reports  2  cases  in  which  he  employed  prac- 
tically the  same  procedure,  with  puncture  of  the  kidney-sub- 
stance ;  both  patients  have  been  relieved. 
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ADRENAL  GROWTHS. 

Definition. — Under  this  head  we  consider  neoplasms  developing 
from  the  suprarenal  bodies,  or  derived  from  accessory  outlying 
bits  of  the  glands. 

Frequency. — Roger  Williams  found  only  one  primary  adrenal 
growth  in  8,378  cases  of  malignant  disease.  In  1898,  Rolleston 
and  Marks,  limiting  their  collection  of  cases  to  those  of  un- 
doubted malignant  disease,  were  able  to  collect  26  cases.  Ram- 
say, who  was  less  critical  in  his  selection  of  cases,  presents  a 
study  of  67  cases  of  primary  malignant  tumors  of  the  suprarenal 
glands. 

Etiology.- — Age:  Unlike  renal  growths  proper,  they  are  more 
common  in  middle  life.  Rolleston  and  Marks  give  the  average 
age  at  thirty-seven  years ;  Affleck  and  Leith  at  forty-five  years. 
Pepper  recently  reported  a  congenital  sarcoma  of  the  liver  and 
suprarenal  in  a  child  six  and  a  half  weeks  old,  and  found  5  other 
similar  cases.  In  Ramsay's  series  the  youngest  was  only  nine 
months  old,  while  the  oldest  was  seventy-three  years. 

Sex:   There  is  no  special  predilection  for  either  sex. 

Any  effort  to  discuss  the  histogenesis  of  these  growths  would 
be  merely  a  rehearsal  of  the  well-known  theories  of  Cohnheim, 
Grawitz,  and  McWeeny. 

Pathology. — The  primary  enlargement  may  be  purely  a  glandu- 
lar proliferation,  called  "  adrenal  goiter."  The  tumors  are  either 
adenomata,  sarcomata,  or  carcinomata.  Adenomata,  according 
to  Rolleston,  may  be  single  or  multiple ;  and  the  greatest  diffi- 
culty is  encountered  in  distinguishing  them  from  adenocarcino- 
mata.  Of  the  malignant  tumors,  sarcoma  is  far  the  most  com- 
mon ;  some  authorities  even  deny  the  existence  of  carcinoma. 
Rolleston  and  Marks  found  9  malignant  adenomata  or  carcino- 
mata in  their  series  of  26  cases.  All  malignant  growths  are  very 
vascular,  soft,  and  of  rapid  development,  and  show  a  tendency  to 
degeneration.  They  may  spread  entirely  subperitoneally,  invade 
the  right  lobe  of  the  liver,  involve  the  kidney,  or  extend  into  the 
suprarenal  veins  and  vena  cava.     Secondary  growths  occur  most 
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frequently  in  the  liver  and  kidney.  The  lungs,  bronchial  glands, 
and  pleurae  may  all  be  involved. 

Symptoms. — The  general  symptoms  of  adrenal  growths  imitate 
very  closely  those  of  renal  neoplasms ;  even  hematuria  may  occur, 
which  increases  the  difficulty  of  diagnosis.  Adrenal  tumors  are 
usually  of  small  size  and  of  rapid  growth.  They  may  occasion 
symptoms  suggestive  of  Addison's  disease,  discoloration  of  the 
skin,  an  abundant  growth  of  hair,  and  marked  cretinoid  appear- 
ance. Analytical  studies,  however,  show  that  the  clinical  picture 
of  Addison's  disease  is  not  presented.  Marked  asthenia,  accom- 
panied by  languor,  was  noted  in  22  patients  (Ramsay).  Diges- 
tive disturbances  are  not  uncommon,  and  may  be  accounted  for 
by  peritoneal  invasion  or  mechanical  pressure.  Dyspnea,  uneasi- 
ness, and  pain  are  symptoms  attributable  to  the  presence  of  the 
tumor. 

A  tumor  may  be  palpable,  situated  in  either  hypogastric  or 
lumbar  region.  It  is  usually  quite  movable,  may  be  pulsatile; 
it  closely  resembled  an  abdominal  aneurism  in  Roileston's  case. 

Differential  Diagnosis. — The  small,  movable,  right-side  tumors 
present  the  greatest  difficulties  in  differentiation  from  distended 
gall-bladder.  The  history  of  biliary  colic  or  obstruction,  and 
the  superficial  position  of  the  gall-bladder  would  distinguish  it 
from  an  adrenal  growth,  which  is  comparatively  painless  and 
underlies  the  intestines. 

Rolleston  seems  to  think  that  there  would  be  some  difficulty 
in  distinguishing  these  tumors  from  a  pancreatic  cyst.  The  posi- 
tion of  the  latter,  its  tense,  elastic  feel,  and  relation  to  the  stom- 
ach characterize  it. 

The  common  error  is  to  mistake  an  adrenal  tumor  for  a  renal 
enlargement ;  that  this  differentiation  cannot  often  be  made  in 
the  ablated  specimen  either  macro-  or  microscopically  excuses 
the  clinical  error.  The  extreme  mobility  of  the  tumor,  the  ab- 
sence of  urinary  symptoms,  and  the  fact  that  adrenal  tumors  are 
common  in  middle  life,  while  renal  ones  are  common  in  infancy, 
are  aids  to  diagnosis.  Morris  asserts  that  the  diagnosis  has  been 
correctly  made  in  only  two  instances. 

Prognosis.— The  course  of  malignant  disease  in  the  adrenals  is 
very  rapid ;  the  duration  is  rarely  longer  than  six  months.  Sec- 
ondary growths  are  very  common,  especially  in  the  liver.     In  17 
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of  Ramsay's  67  cases  the  disease  was  bilateral.     In  carcinomata 
metastases  are  more  common  than  in  sarcomata. 

Surgical  Indications. — The  only  hope  for  life  lies  in  an  early 
operation.  Metastases,  adhesions,  and  hemorrhage  may  render 
this  difficult  or  impossible.  Kelly's  first  case  was  very  simple ; 
in  his  second,  operation  was  incomplete.  Roberts  was  compelled 
to  abandon  his  operation  because  of  hemorrhage. 
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PENETRATING  GUNSHOT  WOUNDS  OF  THE 
ABDOMEN. 

Definition. — The  limitations  of  this  subject  are  restricted  to  a 
consideration  of  wounds  that  have  entered  the  peritoneal  cavity, 
with  or  without  visceral  injury,  produced  by  missiles  propelled 
by  the  explosion  of  gunpowder. 

Frequency. — Penetrating  wounds  of  the  abdomen  constitute 
about  6.6  per  cent,  of  all  wounds  coming  under  treatment  (Ser- 
rier).  Otis's  percentage  is  4.28  from  field  hospitals,  which  is 
naturally  higher  than  in  fixed  hospitals,  since  many  die  before 
being  removed  to  the  latter.  In  civil  practice,  it  seems  safe  to 
make  the  statement,  without  authoritative  statistics,  that  wounds 
of  the  abdomen  occur  in  greater  relative  frequency :  the  close 
range  and  accurate  aim  account  for  this.  The  pistol-carrying 
habit  in  the  South  and  West  is  responsible  for  the  greater  num- 
ber of  cases  reported  from  these  sections,  the  individual  experi- 
ence of  several  southern  surgeons  being  most  extensive.  From 
January,  1892,  to  January,  1901,  inclusive,  laparotomy  was  per- 
formed in  the  Charity  Hospital  in  New  Orleans,  113  times  for 
gunshot  wounds  of  the  abdomen   (Fenner). 

General  Pathology. — A  missile  may  reach  the  abdominal  cavity 
directly  through  its  walls  or  from  some  remote  wound  of  en- 
trance. When  it  has  passed  through  the  parietal  peritoneum  it 
becomes  a  penetrating  wound.  If  in  its  course  through  the  abdo- 
men any  of  the  viscera,  mesentery,  or  omentum  are  wounded,  we 
then  designate  it  a  perforating  wound.  It  would  be  preferable 
to  limit  the  term  '  perforating  '  exclusively  to  wounds  involving 
the  entire  thickness  of  the  wall  of  a  hollow  viscus,  and  describing 
the  wounds  of  the  solid  viscera  as  incised,  punctured,  lacerated, 
etc.  Yet  we  shall  use  the  term  '  perforating '  in  its  commonly 
accepted  sense. 

The  wound  of  entrance  is  usually  situated  on  the  anterior  or 
lateral  surface  of  the  abdomen.  A  projectile  entering  the  back 
meets  with  more  resistance,  may  be  arrested  or  deflected  by  the 

579 


5 So  '  SURGICAL   DISEASES    OF   THE   ABDOMEN. 

ribs  or  vertebrae,  yet  it  may  pursue  a  direct  course  straight  into 
the  abdomen ;  such  wounds  are  most  difficult  in  their  diagnosis, 
and  most  serious  in  their  effects.  The  penetrating  power  of  mis- 
siles from  modern  firearms  renders  every  part  of  the  body  in  the 
line  of  direction  of  the  missile  vulnerable ;  Senn  refers  to  a  num- 
ber of  cases  of  gunshot  wounds  of  the  abdomen,  the  wound  of 
entrance  being  in  the  neck  or  chest.  In  wounds  of  the  thorax 
which  also  penetrate  the  abdomen,  the  latter  complication  is  fre- 
quently overlooked  because  of  failure  to  appreciate  the  arch  of 
the  diaphragm  and  the  relative  anatomy.  Wounds  of  the  but- 
tocks or  thigh  may  by  their  course  become  abdominal.  In  Case 
V  of  my  series,  the  bullet  entered  the  buttock  of  the  right  side, 
passed  through  the  greater  sciatic  notch,  produced  thirteen  intes- 
tinal perforations,  and  lodged  in  the  muscle  directly  opposite  the 
point  of  entrance.  The  remote  location  of  the  wound  of  en- 
trance does  not,  therefore,  eliminate  the  possibility  of  abdominal 
penetration. 

The  appearance  of  the  wound  of  entrance  is  influenced  by  a 
number  of  factors.  The  rifle  used  in  modern  warfare,  with  its 
nickel-clad  bullet,  has  enormous  penetrating  power,  and  pro- 
duces a  very  small  tubular  wound  of  entrance,  perhaps  with  a 
narrow  surrounding  zone  of  ecchymosis  in  the  contused  tissue. 
In  civil  practice  the  wound  is  often  large,  ragged,  powder-burned, 
containing  bits  of  clothing  and  wadding.  The  angle  of  entrance 
may  sometimes  be  observable  from  the  obliquity  and  staining 
of  the  wound.  It  is  exceptional  for  much  bleeding  to  appear 
from  the  wound  of  entrance.  In  ordinary  bullet  wounds  it  is 
unusual  to  have  protrusion  of  the  viscera,  though  occasionally  the 
omentum  may  be  extruded ;  but  in  larger  wounds  produced  by 
shell,  there  may  be  protrusion  of  viscera.  In  Case  XVII  of  my 
series,  a  negro  girl  was  shot  with  a  toy  cannon ;  in  this  case 
paper  and  rags  were  the  missile,  making  a  large  wound  of  en- 
trance, two  inches  in  diameter,  just  to  the  right  and  below  the 
umbilicus.  Through  this  there  was  hanging  some  eight  or  ten 
inches  of  small  intestine  torn  from  its  mesentery  and  riddled 
by  the  wadding. 

The  peritoneal  wound  does  not  always  lie  directly  beneath  the 
surface  wound  of  entrance.  The  angle  of  impact  determines  the 
length  of  the  mural  track;  the  tendency  of  all  bullets  is  to  pursue 
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a  Straight  course.  Serious  consequences  may  attend  non-pene- 
trating wounds  in  the  abdominal  wall. 

After  penetration  it  is  said  that  visceral  injury  follows  in  97 
per  cent,  of  cases.  Stimson  records  two  cases  of  penetration 
without  perforation.  Senn  reports  two  cases  out  of  sixteen  in 
which  the  hydrogen-gas  test  showed  no  perforation,  and  recov- 
ery without  operation  followed ;  he  also  reports  four  out  of  sixteen 
without  visceral  lesion  in  experiments  on  the  cadaver.  Hunter 
McGuire  reported  four  undoubted  cases  of  this  character.  Oliver 
finds  three  instances  of  penetration  from  a  .44-caliber  ball  fired  at 
close  range;  the  viscera  escaped  injury;  in  each  of  his  cases  the 
diagnosis  was  made  by  laparotomy,  and  all  recovered.  Finkel- 
stein  notes  the  comparative  infrequency  of  complications  of 
abdominal  wounds  by  wounds  of  the  hollow  viscera.  In  132 
cases  70.4  per  cent,  proved  to  be  merely  penetrating  wounds  of 
the  abdominal  wall.  The  reports  of  the  numerous  recoveries 
after  abdominal  wounds  in  the  late  wars  in  Cuba,  the  Philippines 
and  Africa,  in  which  the  missile  employed  was  the  small  steel 
bullet,  indicate  that  hollow  viscera  were  not  injured.  Instances 
might  be  multiplied,  but  the  above  are  sufficient  to  show  that 
penetration  is  not  always  followed  by  perforation  of  viscera. 
From  experiments  and  clinical  observations  it  appears  that  in 
wounds  above  the  umbilicus  the  viscera  may  escape ;  but  there  is 
great  danger  in  such  wounds  of  injury  to  the  vascular  roots.  In 
wounds  to  the  right  or  to  the  left  of  the  umbilicus  with  antero- 
posterior course  the  viscera  may  escape.  But  in  wounds  below 
the  umbilicus  and  in  those  from  side  to  side,  as  also  in  all  in- 
stances in  which  the  range  is  oblique,  the  viscera  are  almost 
invariably  wounded.  Too  much  emphasis  has  been  laid  upon 
the  probable  harmlessness  of  wounds  above  the  umbilicus ;  I  have 
found  them  invariably  perforating  in  character.  Let  it  be  said 
and  understood  that  perforation  is  to  be  inferred  after  penetra- 
tion of  the  abdomen  in  every  instance. 

Owing  to  the  great  length,  manifold  convolutions,  and  space 
occupied,  the  small  intestine  is  more  frequently  wounded  than 
other  viscera.  In  order  of  frequency  would  next  occur  the  liver, 
stomach,  large  intestine,  kidneys,  spleen,  and  pancreas. 

The  course  that  a  bullet  pursues  after  it  enters  the  abdominal 
cavity  is  in  the  direct  line  of  its  projection.     That  viscera  are 
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wounded  which  occupy  positions  distant  from  the  line  of  transit 
of  the  bullet  is  explained,  first,  by  the  change  in  the  posture  of 
the  patient  from  the  position  at  the  time  of  injury  to  that  as- 
sumed at  the  time  of  examination ;  second,  by  the  natural  mobil- 
ity of  certain  organs ;  third,  by  the  change  in  the  form  and  posi- 
tion from  the  inherent  contractility  of  the  viscera.  Parkes  con- 
tends that  the  ball  may  pursue  an  erratic  course,  deviating  from 
its  line  of  flight,  when  its  "  velocity  and  power  of  penetration 
bear  such  a  relation  to  the  power  of  resistance  of  the  different 
tissues  in  the  abdominal  wall  and  contents,  that  the  softest  of 
these,  touched  in  a  certain  way,  will  deflect  its  course."  My  clin- 
ical experience  and  numerous  experiments  upon  dogs  do  not 
incline  me  to  accept  the  conclusion  of  Parkes,  but  in  the  language 
of  ]\IcGraw  my  views  are  well  expressed :  "  I  am  very  much  in- 
clined to  the  belief  that  the  whole  doctrine  of  balls  glancing  from 
soft  tissues  is  a  fable,  founded  upon  imperfect  observation  and 
wrong  deductions." 

The  character  of  the  visceral  wound,  and  the  damage  done  by 
the  ball  in  perforating  wounds,  depend  upon  a  number  of  corre- 
lating causes.  In  a  general  way  it  is  true  that  the  larger  the  mis- 
sile with  its  proportionate  velocity  and  energ)',  the  greater  its 
destroying  power,  and  the  more  serious  its  consequences.  In 
Case  XXI  of  my  series,  a  derringer  ball  of  .56  caliber  completely 
severed  the  gut — an  unusual  injury  that  could  scarce  have  been 
inflicted  by  a  ball  of  small  caliber.  Of  more  consequence  than 
the  size  of  the  bullet,  however,  is  the  angle  of  impact.  The  size 
of  the  wound  depends  upon  whether  the  course  of  the  bullet  is 
transverse,  oblique,  or  parallel  to  the  axis  of  the  gut.  In  Case 
VI  a  .22  flobert  caused  a  linear  wound  one  and  a  half  inches  in 
length  along  the  mesenteric  border.  The  larger  the  bullet  the 
greater  the  likelihood  of  visceral  injury,  and  the  smaller  the  bul- 
let the  less  such  probability.  In  wounds  of  hollow  viscera  the 
size  of  the  wound  depends  also  upon  the  amount  of  fluid  they  con- 
tain at  the  time  of  the  accident.  The  distance  of  range  is  not  as 
important  a  factor  in  determining  the  character  of  the  wound  in 
the  abdomen  as  in  other  portions  of  the  body.  Lacerations  from 
the  explosive  effect  upon  the  solid  viscera  is  enormous  at  short 
range,  and  is  still  manifest  at  800  to  1,000  meters.  A  clean  per- 
foration of  the  liver,  spleen  or  kidney  can  hardly  be  said  to  occur 
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at  any  range  (Forwood).  The  lateral  energy  of  a  bullet  shows 
its  effects  in  the  destruction  or  disorganization  of  the  glandular 
organs,  often  fragmenting  them.  The  wound  of  entrance  into 
these  organs  is  often  stellate.  Influenced,  then,  as  the  wounds 
are,  we  may  find  the  alimentary  canal  simply  perforated ;  a  round 
hole ;  obliquely  cut ;  severed  entirely ;  or  exhibiting  a  linear  gap- 
ing wound.  The  wound  of  solid  viscera,  though  often  insignifi- 
cantly small  in  appearance,  is  deceptive  as  to  the  extent  of  injury 
that  has  been  wrought. 

A  perforation  of  the  small  intestine  is  followed  by  an  extrusion 
of  the  mucous  membrane ;  it  appears  like  a  rosette  or  prolapsed 
rectum.  This  effect  is  caused,  first,  by  the  redundance  of  mucous 
membrane  over  the  serous  coat ;  and  second,  by  the  spasm  of  the 
circular  fibers  of  the  gut.  In  very  small  perforations  this  will 
not  occur,  nor  is  it  so  noticeable  in  long,  nor  in  very  oblique 
wounds.  I  have  not  seen  it  in  wounds  of  the  stomach  or  colon ; 
and  to  this  fact  may  be  attributed  the  possibility  of  spontaneous 
healing  in  small  perforations  of  these  viscera.  Wounds  of  the 
small  intestine  do  not  spontaneously  heal,  and  if  the  patient 
lives  a  fecal  fistula  may  form. 

Wounds  of  the  intestines  do  not  bleed  very  freely.  Mesen- 
teric, omental,  and  wounds  of  solid  viscera  may  all  bleed  copiously. 
Hemorrhage  is  the  most  important  primary  phenomenon  of  vis- 
ceral injury.  Abdominal  blood-vessels  of  insignificant  size  when 
severed,  under  the  influence  of  intra-abdominal  pressure,  bleed 
continuously.  The  shock  which  attends  peritoneal  wounds,  as 
is  well  known,  causes  visceral  engorgement,  and  this  encourages 
the  hemorrhage. 

The  question  of  extravasation  of  the  contents  of  the  viscus  is 
of  the  greatest  pathologic  import.  Stomach-wounds,  when  suf- 
ficiently large,  are  usually  followed  by  immediate  extravasation 
of  stomach-contents.  Wounds  of  the  gall  and  urinary  bladders 
permit  a  complete  discharge  of  their  contents,  which  may  appear 
at  the  external  wound.  In  wounds  involving  the  intestines  it 
is  the  almost  universal  statement  of  text-books  that  extravasa- 
tion takes  place  immediately  upon  the  receipt  of  the  wound.  This 
statement  is  not  borne  out  by  the  experiments  of  Parkes,  Schach- 
ner,  and  others,  nor  by  clinical  observation.  Extravasation  does 
take  place,   it  is  true,  but  Schachner  makes  the  point,  When? 
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Usually  not  until  the  intestines  are  handled,  or  until  the  gut  is 
distended,  opening  the  wound,  which  is  generally  after  twenty- 
four  hours.  The  immediate  extravasation,  even  in  extensive 
wounds,  is  far  less  than  one  inexperienced  would  suppose.  In  the 
case  previously  cited  in  which  the  gut  was  severed  entirely,  there 
was  no  free  fecal  matter  or  intestinal  contents  found.  Murphy 
very  clearly  states  that  extravasation  of  fecal  matter  is  caused 
by  manipulation.  The  ectropion  of  the  mucous  membrane,  the 
valve-like  character  of  the  wound,  and  the  arrested  peristalsis 
are  the  chief  agents  in  preventing  extravasation.  If  peristalsis  is 
resumed  the  mucous  membrane  is  drawn  inward,  and  extravasa- 
ton  will  occur;  and  as  above  stated,  the  gaseous  distention  of 
the  intestines  permits  the  escape  of  contents.  Yet  no  perforation, 
however  small,  can  be  relied  upon  to  prevent  the  escape  of  infec- 
tious gases  and  contents.  From  the  smallest  perforation  fatal 
septic  peritonitis  may  arise.  For  a  time  extravasation  may  be 
limited  by  inflammatory  adhesions ;  but  the  supply  of  infectious 
matter  is  generally  too  great  to  be  so  localized. 

Apropos  of  the  question  of  extravasation,  the  effect  of  a  gun- 
shot wound  upon  the  intestines  is  for  a  time  to  suspend  or  inhibit 
its  peristalsis  ;  this  is  clinically  recognized  by  the  arrest  of  bowel- 
action.     This  effect  is  secondary  to  a  primary  spasm. 

W'ounds  of  the  mesentery,  involving  a  mesenteric  artery  or 
vein,  are  of  pathologic  and  prognostic  significance.  The  copious 
hemorrhage  that  attends  them  may  result  in  immediate  death. 
The  remote  effect  is  the  liability  to  gangrene  of  that  portion 
of  the  gut  supplied.  Keen  records  a  case  with  multiple  and  com- 
plicated wounds,  in  which  he  attributed  death  to  a  wound  of  the 
superior  mesenteric  vein.  Small  wounds  close  to  the  mesenteric 
border  of  the  intestines,  as  Schachncr  has  shown,  are  liable  to  be 
followed  by  gangrene. 

The  effects  of  any  given  penetrating  wound  of  the  abdomen  are 
problematical.  Their  nature  is  uncertain ;  the  tract  is  always 
septic ;  the  number  of  perforations  unknown ;  complications  can 
not  be  foretold.  If  a  ball  of  average  velocity  enters  the  abdominal 
cavity,  perforation  is  to  be  expected.  That  it  ma}'  find  its  way 
between  the  interstices  of  the  intestines  we  have  previously 
admitted  as  a  possibility ;  but  that  it  may  produce  perforations  of 
the  intestines,  from  one  to  twenty-eight  in  number,  is  a  recorded 
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fact;  that,  if  solid  viscera  lie  in  its  course  it  will  traverse  these 
and,  in  all  probability,  will  wound  other  viscera.  Multiple  per- 
forations occur  most  frequently  in  the  ileum,  and  are  oftenest 
made  by  bullets  that  pass  through  the  abdomen  obliquely  from 
side  to  side. 

The  above  may  be  taken  as  the  immediate  pathological  effects 
of  penetrating  and  perforating  wounds  of  the  abdomen.  The 
subsequent  effects  depend  upon  the  nature  of  the  injury,  the 
amount  of  immediate  or  recurring  hemorrhage,  the  viscera  in- 
jured, the  presence  of  extraneous  material — that  introduced  by  the 
missile,  the  escaping  intestinal  gases,  and  extravasated  visceral 
contents.  Simple  penetrating  non-perforating  wounds  may  be  at- 
tended by  hemorrhage.  If  this  hemorrhage  is  small  in  amount  and 
the  absorbing  power  of  the  peritoneum  is  not  impaired,  then  the 
pathological  process  will  be  arrested  here  and  recovery  will  fol- 
low. But  should  the  effused  blood  be  greater  than  the  perito- 
neum can  dispose  of,  even  though  there  may  be  no  visceral 
injury,  decomposition  will  take  place,  probably  through  the 
agency  of  the  colon-bacillus,  the  stagnant  blood  leading  to  the 
development  of  sapremia.  Cases  are  not  wanting  to  illustrate 
this ;  or  local  infection  may  lead  to  peritonitis.  In  wounds  of 
solid  viscera,  even  though  hemorrhage  is  arrested,  it  is  therefore 
manifest  that  sapremia  and  peritonitis  may  follow.  In  such 
cases  the  effused  blood  may  be  encapsulated,  and  subsequently 
undergo  decomposition  and  pus- formation ;  these  patients  may 
then  recover  by  evacuation  of  the  abscess.  But  the  usual  course 
is  death  in  a  short  time  from  sepsis.  Should  an  intestine 
be  perforated,  immediately  there  is  an  escape  of  infectious 
gases.  Within  a  short  time,  twelve  to  twenty-four  hours,  liquid 
contents  will  be  extravasated.  The  effect  of  this  is  to  produce 
the  phenomena  of  perforative  peritonitis,  such  cases  often  dying 
from  the  virulence  of  infection  before  there  are  marked  changes 
in  the  peritoneum.  The  varieties  of  peritonitis  incident  to  gun- 
shot as  well  as  to  other  visceral  lesions,  are  discussed  in  detail 
under  the  caption  "Peritonitis." 

General  Symptoms. — The  location  of  the  wound,  the  probable 
course  of  the  bullet,  its  velocity  as  judged  by  the  character  of  the 
weapon  used,  are  questions  to  be  taken  into  consideration  in 
determining  the  probability  of  abdominal  penetration.     The  re- 
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moteness  of  the  wound  of  entrance  from  the  abdominal  area,  as 
previously  stated,  does  not  eliminate  the  possibility  of  abdom- 
inal penetration.  It  is,  therefore,  all  important  that  we  consider 
the  course  and  penetrating  power  of  the  missile.  In  any  wound 
of  the  abdominal  parietes  penetration  is  to  be  presumed  until 
disproved. 

Here  we  must  reiterate  the  statement  that  the  general  con- 
dition of  a  patient  after  intra-abdominal  traumatism  is  influenced 
by  the  circumstanecs  under  which  the  injury  is  received,  by  the 
excitability  or  susceptibility  of  the  individual  to  nervous  impres- 
sions, by  the  nature  of  the  vulnerating  body,  by  the  organ  that  is 
injured,  by  the  physiological  state  of  that  organ,  by  the  compli- 
cating injuries,  and  lastly  and  chiefly,  by  the  occurrence  of  hem- 
orrhage. These  elements  individually,  in  part,  or  collectively, 
contribute  to  the  production  of  the  physical  phenomenon  that  we 
term  shock. 

Shock:  Shock  is  the  earliest  and  most  constant  of  all  symp- 
toms, local  or  constitutional,  of  gunshot  wounds  of  the  abdomen. 
Nevertheless,  it  is  so  variable  in  degree  that  it  is  not  surprising 
that  in  perhaps  half  of  the  cases  reported,  shock,  when  referred  to, 
is  described  as  slight  or  absent.  The  value  of  this  symptom  is 
greatly  lessened  by  the  knowledge  that  shock,  even  to  a  pro- 
found degree,  may  occur  in  non-penetrating  wounds  of  the  abdo- 
men. Yet  it  can  be  maintained  that  in  penetration  of  the  abdo- 
men such  an  impression  is  made  upon  the  system  in  every 
instance  that,  if  the  patient  is  seen  in  time,  that  is,  before  reac- 
tion, the  careful  observer  cannot  fail  to  note  some  one  of  its 
phenomena.  It  may  be  expressed  merely  by  pallor  of  the  coun- 
tenance, coolness  of  the  body-surface,  moist  brow,  or  mental 
anxiety ;  or  the  patient  may  show  deep  collapse.  Persistent  shock 
invariably  means  hemorrhage. 

Vomiting:  Vomiting  usually  attends  every  penetrating  wound. 
It  does  not  necessarily  denote  visceral  injury;  it  may  be  due 
entirely  to  the  shock.  Hematemesis  may  occur  without  gastric 
perforation,  yet  copious  vomiting  of  blood  would  indicate  a 
stomach- wound. 

Melena:  In  intestinal  perforation  the  effect  of  the  injury  is  to 
arrest  peristalsis ;  therefore,  even  if  the  bowel  is  wounded,  we 
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are  not  likely  to  have  bloody  stools  early  enough  to  be  of  diag- 
nostic import. 

Hematuria:  This,  as  indicative  of  renal,  ureteral,  or  vesical 
injury,  is  more  reliable  than  melena  as  affirmative  evidence,  but 
its  absence  does  not  preclude  injury  of  these  parts. 

Pulse  and  Temperature:  In  1890  Senn  thus  wrote  :  "  The  pulse 
at  first  is  slow  and  compressible  in  all  cases  of  gunshot  wounds 
of  the  abdomen."  The  statement  has  been  accepted  as  author- 
itative and  unquestioning  credence  given  to  it,  yet  I  must  pre- 
sume to  say  that  it  is  too  general  and  dogmatic.  The  pulse  may 
be  undisturbed.  In  profound  shock  without  hemorrhage  it  may 
be  abnormally  slow  and  compressible.  In  slight  shock,  as 
gauged  by  all  other  symptoms,  the  pulse  may  be  fast.  The  pulse 
does  not  immediately  indicate  the  amount  of  visceral  destruction.  I 
have  seen  it  full,  strong,  rating  90,  with  a  portion  of  the  bowel  torn 
from  its  mesentery  and  protruding  from  the  body.  The  value  of  the 
pulse  is  that  of  an  indicator  of  the  continuance  of  the  hemor- 
rhage. I  have  never  seen  a  slow  pulse  when  there  was  much 
bleeding.  Only  a  few  weeks  before  these  lines  were  penned, 
Case  XXI  was  seen  one  hour  after  the  receipt  of  the  wound;  his 
pulse  was  160  and  barely  perceptible.  This  is  as  near  "  at  first "  as 
patients  can  generally  be  seen.  At  operation  one  and  a  half  hours 
later  his  abdomen  was  found  to  be  full  of  blood.  A  shabby,  wavering 
pulse  indicates  hemorrhage. 

The  central  temperature  depends  upon  the  degree  of  shock.  If 
there  is  marked  general  depression  the  temperature  will  be  cor- 
respondingly low.  After  twelve  hours  both  pulse  and  tempera- 
ture become  symptoms,  not  of  penetration  or  perforation,  but  of 
the  complications  arising  therefrom. 

Pain:  Pain  is  an  indefinite,  unreliable  symptom.  In  wounds  of 
the  solid  viscera,  especially  of  the  liver,  it  may  not  be  noticeable.  In 
wounds  of  the  distal  colon  it  is  not  marked.  If  the  small  intestine 
is  involved  it  is  usually  griping,  colicky  in  character,  and  as  Miles, 
and  Parker,  of  New  Orleans,  have  remarked,  is  usually  referred  to 
the  umbilical  region. 

If  to  these  general  symptoms  there  is  added  restlessness,  thirst, 
anemia  with  syncope,  dilated  pupils,  and  cold  extremities,  the  ex- 
planation will  be  found  in  internal  hemorrhage. 
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Physical  Signs. — There  are  certain  positive  signs  of  penetra- 
tion :  protrusion  of  a  part  of  any  viscus,  the  escape  of  visceral 
contents ;  the  first  clearly  proves  penetration ;  the  latter,  penetration 
with  perforation. 

Hemorrhage:  The  surface  wounds,  of  entrance  or  exit,  rarely 
bleed  freely.  The  abdomen  may  be  distended  with  blood,  but  unless 
the  wound  be  large  and  the  track  open,  external  hemorrhage  will  not 
appear.  Free  external  hemorrhage  is  more  likely  to  be  due  to 
wounds  of  parietal  vessels. 

Emphysema:  Emphysema,  so  often  referred  to  as  a  sign  of 
visceral  injury,  is  rarely  seen  except  in  wounds  of  the  colon;  a 
subperitoneal  cellular  emphysema  then  quickly  develops.  Oblique 
wounds  may  permit  the  entrance  of  air,  and  a  crackling  sensation 
may  be  detected  by  palpation. 

Probing:  The  primary  examination  of  the  wound  must  be 
limited  to  inspection  alone.  Digital  exploration  is  frequently  im- 
possible, often  uncertain,  and  increases  the  danger  of  infection.  The 
probe  can  rarely  be  conducted  along  the  track  of  the  wound,  will 
follow  without  resistance  the  planes  of  the  muscles,  will  often  lead 
to  the  erroneous  conclusion  of  non-penetration,  and  invariably  in- 
troduces additional  danger  of  infection.  It  should  never  be  em- 
ployed in  the  diagnosis  of  abdominal  wounds. 

Muscular  Rigidity:  Muscular  rigidity  is  a  valuable  diagnostic 
sign  of  intestinal  perforation.  It  is  not  so  constant  when  the  solid 
viscera  alone  are  injured.  It  may  be  absent  when  shock  is  pro- 
found, or  when  hemorrhage  is  copious.  It  is  easily  detected  in 
muscular  and  thin  individuals ;  in  obese  patients  it  may  escape 
notice.     I  esteem  it  of  the  highest  diagnostic  value. 

Tympany:  The  sudden  development  of  tympany,  especially 
effacenient  of  normal  hepatic  and  splenic  dulness,  is  a  much  vaunted 
sign  of  intestinal  perforation.  When  it  does  suddenly  appear  within 
the  first  few  hours  after  injury,  then  no  doubt  it  is  valuable;  yet 
in  only  one  of  my  twenty-one  cases  has  it  been  present  earlier  than 
twelve  hours.  Its  absence,  then,  as  an  early  symptom,  and  the  prob- 
ability of  mistaking  a  distended  stomach  or  colon  for  free  peritoneal 
gas,  negative  its  value  as  a  diagnostic  sign. 

Intraperitoneal  Fluid:  The  detection  of  localized  areas  of 
abdominal  dulness,  suddenly  appearing  and  progressively  increasing, 
or  the  recognition  of  free  intraperitoneal  fluid  soon  after  the  in- 
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fliction  of  the  wound,  could  only  mean  hemorrhage,  which  must 
proceed  from  some  serious  intraperitoneal  lesion. 

Hydrogen-Gas  Test:  This  test  is  highly  satisfactory  in  an  ex- 
perimental way,  and  it  reflects  the  greatest  credit  upon  Professor 
Senn,  yet  it  does  not  enjoy  the  approval  of  surgeons.  That  it  is 
harmful  in  some  instances  we  all  believe.  That  it  is  uncertain, 
Dalton  discovered  to  his  misfortune,  and  Senn  himself  admits  its 
unreliability.  That  it  is  only  occasionally  available  every  one 
must  appreciate.  I  have  not  used  it ;  I  have  never  felt  that  a 
case  permitted  of  the  consumption  of  such  valuable  time  as  its 
employment  would  require. 

Summary  of  Symptoms  :  Guiding  and  specific  information  is 
not  to  be  obtained  from  the  semeiology  of  gunshot  wounds  of  the 
abdomen.  Shock  is  an  intangible,  indefinite  symptom-compound,  in 
some  instances  so  slight  as  to  be  disregarded,  and  frequently  marked 
when  the  injury  is  superficial  and  insignificant;  its  value  must  rest 
upon  its  persistency,  its  correlation  with  other  symptoms.  The  pulse 
in  its  behavior  is  subservient  to  the  shock.  A  rapid  compressible 
pulse  or  a  pulse  varying  in  quality  signifies  hemorrhage ;  other 
than  this  it  is  not  to  be  relied  upon.  Temperature  is  of  no  prac- 
tical value  in  the  first  twelve  hours.  The  pain,  if  about  the  umbili- 
cal region  and  colicky  and  griping  in  character,  is  of  some  signifi- 
cance, but  like  all  subjective  symptoms  is  uncertain.  Neither 
vomiting,  nor  vomiting  of  blood,  nor  the  passage  of  bloody  stools 
or  bloody  urine,  is  absolute  evidence  of  visceral  perforation.  The 
board-like  abdomen — muscular  rigidity — when  present,  is  indica- 
tive of  intestinal  lesion,  but  we  have  shown  that  it  may  not  be 
present  in  injury  of  the  solid  viscera,  and  in  severe  shock  it 
may  be  absent;  in  obese  subjects  it  is  difficult  to  detect. 
Tympanites  does  not  occur  sufficiently  early  or  often  to  be 
taken  into  consideraton  for  a  timely  diagnosis.  Hemorrhage 
from  the  wound  and  emphysema  about  it  are  both  frequently 
absent,  and  when  present  are  not  conclusive  signs.  The  escape  of 
visceral  contents  is  an  unusual  phenomenon ;  in  the  pathology  we 
have  attempted  to  show  that  from  the  stomach,  urinary  and  gall- 
bladders there  will  be  free  and  immediate  extravasation ;  but  in  in- 
testinal perforations  early  extravasation  is  an  exceptional  occurrence. 
In  any  event  should  extravasation  occur,  the  size  of  the  wound  and 
its  oblique  course  do  not  favor  the  appearance  of  visceral  contents 
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at  the  surface  wound.  In  large  wounds  permitting  free  extravasa- 
tion, the  diagnosis  of  penetration  with  perforation  is  obvious. 

It  may  be  emphatically  stated  that  the  symptoms  and  signs  as 
usually  presented  in  gunshot  wounds  of  the  abdomen  are  not  con- 
clusively diagnostic  of  either  penetration  or  perforation ;  that  they 
do  not  with  any  degree  of  accuracy  portray  the  certainty  or  serious- 
ness of  the  visceral  injury ;  and  that  from  them  we  can  not  determine 
a  prognosis.  The  mere  knowledge  of  a  wound  of  the  abdominal 
parietes  signifies  nothing.  The  question  to  be  determined,  and 
upon  the  solution  of  which  all  others  depend,  is  whether  or  not  the 
missile  has  penetrated  the  abdomen.  Confronted  by  the  uncer- 
tainty of  symptoms,  and  mystified  by  speculative  opinion,  we  are 
eager  to  apply  some  positive,  certain  method  of  settling  this  all- 
important  question.  The  hydrogen-gas  test  will  not  do,  as  we 
have  shown.  Probing  and  digital  exploration  are  both  fallacious 
and  harmful.  Therefore,  in  every  case  of  wound  that  is  not  obvi- 
ously penetrating,  barring  those  cases  of  wounds  in  the  back  and 
those  remotely  located,  the  wound  of  entrance  should  be  enlarged 
under  cocain  anesthesia,  hemorrhage  controlled  by  forceps-press- 
ure, and  by  careful  dissection  by  sight  and  with  a  grooved  direc- 
tor its  track  should  be  followed  until  its  penetrating  or  non-pene- 
trating character  is  determined.  If  the  ball  has  entered  the  peri- 
toneal cavity,  a  surgical  diagnosis  is  now  made ;  and  the  exact 
injury  that  it  has  wrought  within  can  only  be  revealed  by  laparot- 
omy, the  proper  and  imperatively  demanded  treatment.  When 
the  wound  of  entrance  is  not  situated  on  the  anterior  or  lateral 
aspect  of  the  abdomen,  when,  in  other  words,  the  enlargement  of 
the  wound  of  entrance  is  not  expedient  for  any  reason,  and  the 
question  of  probable  penetration  presents  itself ;  in  such  a  predic- 
ament we  must  inquire  minutely  as  to  the  line  of  flight  of  the 
bullet  and  its  probable  penetrating  power,  and  attaching  such 
significance  to  the  complexus  of  symptoms  presented  as  our  judg- 
ment warrants,  if  a  reasonable  probability  exists  that  penetration 
has  occurred,  then  exploratory  laparotomy  should  be  done. 

Prognosis. — Instances  of  recovery  after  known  penetration  with- 
out perforation  have  been  referred  to.  Autopsies  have  also  revealed 
the  fact  that  death  may  follow  simple  penetration  without  perfora- 
tion, such  patients  usually  dying  of  sapremia.  The  gravity  of  any 
case  depends  largely  upon  whether  or  not  there  is  visceral  perfora- 
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tion ;  and  it  must  be  understood  that  a  small,  single,  and  apparently 
insignificant  perforation  may  cause  death.  Those  wounds  are  most 
serious  which  give  rise  to  the  greatest  number  and  variety  of  in- 
juries. Generally  speaking,  wounds  of  the  solid  viscera  are  not  as 
fatal  as  those  of  the  alimentary  canal. 

If  the  course  of  the  bullet  is  anteroposterior  the  solid  viscera 
alone  may  be  injured ;  if  intestines  or  stomach  are  perforated  the 
number  of  such  perforations  is  limited.  If  the  direction  of  the  ball 
is  from  side  to  side  and  above  the  umbilicus,  we  are  likely  to  have 
wounds  of  solid  viscera,  intestinal  perforation,  and  severing  of  large 
vascular  trunks.  For  this  reason  I  dissent  from  the  statement, 
which  is  often  made,  that  wounds  above  the  umbilicus  are  less 
serious  than  those  below  it.  It  is  true,  those  below  the  umbilicus 
pursuing  a  transverse  or  oblique  course  will  almost  certainly  lead 
to  multiple  perforations ;  but  it  must  be  borne  in  mind  that  the 
immediate  danger  in  wounds  of  the  abdomen  is  hemorrhage,  and 
low  wounds  are  not  so  likely  to  sever  large  vascular  trunks ;  and 
intestinal  wounds  do  not  bleed  as  freely  as  those  of  the  kidney,  liver, 
or  spleen.  Wounds  from  balls  that  enter  in  the  rear,  in  addition 
to  the  difficulty  of  diagnosis,  unless  they  pass  entirely  through  the 
body,  present  additional  dangers  from  hemorrhage,  and  because  the 
perforations  they  produce  offer  difficulties  both  in  detection  and 
treatment.  Wounds  that  involve  the  viscera  of  both  abdomen  and 
thorax  are  usually  fatal  in  their  termination. 

It  is  only  reasonable  to  anticipate  greater  injury  in  the  track  of  a 
large  bullet  than  in  that  of  a  small  one;  but  the  size  of  the  ball  is 
only  one  of  several  factors  that  influence  the  size  of  the  perfor- 
ation. It,  therefore,  has  no  reliable  prognostic  bearing.  The 
cases  of  abdominal  wounds  at  the  battle  of  Santiago  are  too  few 
for  conclusions  to  be  drawn,  yet  a  report  of  them  has  somewhat 
advanced  the  cause  of  the  conservatives.  Parker  says  "there 
were  about  thirty  such  cases  with  a  mortality  of  about  50  per 
cent."  He  attributes  the  recoveries  of  the  patients  to  the  small 
size  of  the  bullet,  the  lack  of  food,  and  the  prevalence  of  diar- 
rhea. It  is  inferred  from  this  that  he  thinks  intestinal  perfor- 
ation occurred  and  spontaneously  healed.  Would  not  the  empty, 
flaccid  state  of  the  bowel  offer  the  greatest  security  against  per- 
foration ?  The  evidence  does  not  controvert  the  opinion  that 
these  abdominal  wounds  were  instances  of  penetration  without 
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perforation,  except,  perhaps,  in  the  single  instance  of  Maj. 
Knox ;  and  he  had  a  wound  involving  the  kidney  and  liver,  and 
not  the  intestines.  In  no  instance  should  the  size  of  the  bullet 
influence  the  treatment  unless  it  be  in  wounds  from  a  very  small 
ball  known  to  involve  the  liver  alone,  and  in  which  no  symptoms 
of  hemorrhage  develop. 

In  Siegel's  table,  compiled  in  1898,  of  532  wounds  of  the  abdo- 
men treated  without  operation,  the  mortality  was  55.2  per  cent.  In 
736  cases  subjected  to  operation  the  mortality  was  51.6  per  cent. 
This  showing  taken  without  argument  is  to  the  advantage  of 
operative  intervention ;  and  when  we  consider  that  there  were 
at  least  one-third  more  cases  operated  upon  than  treated  expec- 
tantly, that  those  that  were  subjected  to  operation  were  in  all 
probability  cases  in  which  visceral  injury  was  diagnosed  or 
strongly  suspected,  and  that  in  all  penetration  was  proved,  while 
in  those  not  operated  upon  penetration  may  not  have  occurred, 
and  at  least  3  per  cent,  of  them  may  have  escaped  perforation,  it 
is,  therefore,  manifest  that  the  good  results  of  laparotomy  in 
these  736  cases  of  gunshot  wounds  are  better  than  the  mere  per- 
centage of  recoveries  would  indicate.  A  further  analysis  of  this 
table  shows  that  of  those  individuals  operated  upon  within  the 
first  four  hours  the  mortality  was  15.2  per  cent.;  of  those  after 
twelve  hours,  the  operative  mortality  was  70  per  cent.  In  Fen- 
ner's  series  of  105  cases  with  visceral  perforation  subjected  to 
operation  73.95  per  cent.  died. 

In  ni}'  table  of  cases,  none  of  which  is  included  in  Siegel's  list, 
and  which  are  simply  cases  collected  without  selection  from  the 
literature  since  1895,  we  have  65  cases  operated  upon,  with  44 
recoveries  and  21  deaths,  a  mortality  of  32.3  per  cent. 

Though  the  cases  in  my  table  are  limited  in  number,  it  shows 
a  mortality  of  only  32.3  per  cent.,  while  Siegel's  shows  a  mor- 
tality of  51.6  per  cent.  This  great  diiTerence  can  not  be  attrib- 
uted alone  to  the  difference  in  skill  of  the  operators,  for  they 
are  indiscriminately  chosen.  It  is  to  be  ascribed  rather  to  the 
recognition  by  the  profession  at  large  that  penetrating  wounds 
of  the  abdomen  demand  immediate  surgical  aid,  and  that  the 
element  of  the  time  of  operation  most  materially  aflfects  the 
result.  Improvements  in  technic  within  the  last  five  years  have 
contributed  somewhat  to  the  good  results,  but  the  general  em- 
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ployment  of  intravenous  injections  of  saline  solution  in  my  indi- 
vidual experience  has  been  of  the  greatest  aid. 

Contraindications  to  Operation. — Shock  deepening  into  pro- 
found collapse,  in  which  death  seems  imminent,  contraindicates 
any  surgical  undertaking.  If  the  patient  is  conscious,  pupils 
not  dilated,  even  though  he  may  be  pulseless,  operation 
is  not  contraindicated.  The  surroundings  of  the  patient  may 
be  such  as  to  preclude  the  possibility  of  a  successful  abdom- 
inal section  for  injuries  the  exact  extent  and  nature  of  which  are 
unknown.  Sufficient  assistance  may  not  be  obtainable.  Inex- 
perienced help  mars  the  technic,  procrastinates  the  work,  and 
materially  affects  the  result.  If  the  patient  is  doing  well,  and 
eighteen  to  twenty-four  hours  have  elapsed,  operation  should  not 
be  done.  If  symptoms  of  peritonitis  have  developed,  operation 
may  be  done  with  small  hope  of  recovery.  There  are  but  few 
recoveries  from  operations  undertaken  after  12  hours.  From  all 
reports  of  military  surgery  we  must  conclude  that  the  conditions 
which  obtain  in  field  hospitals  make  laparotomy  for  penetrating 
gunshot  wounds  scarcely  warrantable ;  not  because  of  any  pe- 
culiarity of  the  wound  or  missile,  but  because  of  the  lack  of  facili- 
ties to  observe  proper  technic. 

General  Surgical  Indications:  The  indications  in  any  given 
case  of  gunshot  wound  of  the  abdomen  are  to  relieve  shock,  con- 
trol hemorrhage,  remove  infectious  matter,  reestablish  the  con- 
tinuity of  the  injured  viscera,  and  provide  direct  or  indirect 
drainage.  If  the  patient  is  in  great  pain  a  hypodermatic  injection 
of  morphia  should  be  immediately  given,  and  he  should  be  moved 
with  greatest  care  to  his  home  or,  preferably,  to  a  hospital. 
Preparations  should  be  in  progress  for  an  abdominal  section. 
Stimulants  may  now  be  indicated.  If  penetration  is  not  obvious 
this  question  should  be  determined  by  enlarging  the  wound  of 
entrance  under  cocain  anesthesia.  If  penetration  is  found,  or 
if  from  the  location  of  the  wound,  course  of  the  bullet  and  the 
symptoms  it  seems  at  all  probable,  a  general  anesthetic,  prefer- 
ably ether,  is  administered  and  laparotomy  at  once  undertaken. 
The  abdomen  is  opened  through  the  linea  alba  preferably,  as  the 
track  of  the  bullet  is  always  septic.  The  location  of  the  wound 
and  known  course  of  the  bullet  may  justify  lateral  opening. 
When  the  peritoneum  is  opened  if  there  has  been  much  hemor- 
38 
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rhage  its  free  escape  intensifies  the  existing  shock.  To  overcome 
this,  the  assistant,  who  has  previously  exposed  a  vein  and  intro- 
duced a  canula,  now  proceeds  with  the  intravenous  infusion  of 
normal  saline  solution,  the  surgeon  having  by  this  time  secured 
the  principal  bleeding  points,  which  is  the  first  indication  on 
opening  the  abdomen.  If  while  searching  for  these  he  meets 
with  intestinal  perforations  they  should  be  surrounded  with  gauze 
to  mark  them  and  to  prevent  extravasation.  The  increased  vas- 
cular tension  due  to  the  saline  infusion  will  develop  bleeding 
points  which  might  otherwise  escape  notice.  This  known  action 
of  the  saline  prohibits  its  use  until  the  abdomen  is  opened  and 
the  chief  bleeding  points  are  controlled.  Our  methods  of  hemo- 
stasis  are  ligature,  suture,  actual  cautery  and  gauze  packing.  The 
next  step  is  to  repair  the  injured  viscera  by  the  special  methods 
which  will  be  emphasized  under  their  several  headings.  Unless 
there  has  been  widespread  extravasation  of  visceral  contents, 
the  peritoneal  cavity  should  not  be  flushed,  but  all  material  re- 
moved by  gentle  sponging  with  gauze.  After  the  intestinal  per- 
forations are  closed  an  ounce  of  saturated  solution  of  sulphate  of 
magnesium  should  be  introduced  through  a  canrilated  needle  into 
a  coil  of  the  intestine  remote  from  the  wound,  and  this  puncture 
closed  by  suture.  The  question  of  drainage  in  gunshot  wounds 
of  the  abdomen  is  sub  jiidice.  Tiffany,  Coley,  and  indeed  the 
majority  of  surgeons  advise  drainage  in  all  cases  in  which  viscera 
are  injured.  Fenner's  personal  experience  in  6  cases  with  5  re- 
coveries and  I  death,  all  treated  without  drainage,  and  my  own 
experience  in  8  cases  with  2  deaths,  leads  me  to  the  conclusion : 
that  drainage  is  not  desirable  if  there  is  little  or  no  extravasation 
and  if  the  operation  has  been  done  within  six  hours.  In  opera- 
tions after  that  time  and  in  all  cases  where  the  general  cavity 
has  been  irrigated  multiple  gauze  drains  should  be  employed. 
The  bullet  wound  in  the  parietes,  either  of  e.xit  or  entrance, 
should  be  excised  and  closed  by  sutures  or  left  open  and  drained 
with  a  strip  of  gauze. 
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GUNSHOT    WOUNDS    OF   THE   STOMACH. 

Frequency. — The  great  expanse  of  the  stomach-wall  when  the 
organ  is  distended,  its  close  relation  to  the  parietes,  and  its  fixed 
position,  render  it  liable  to  penetration.  After  wounds  of  the 
intestines  and  liver,  those  of  the  stomach  come  next  in  order  of 
frequency.  It  is  true,  only  64  cases  came  under  treatment 
during  our  Civil  War ;  but,  as  Col.  Otis  remarks,  the  greater  pro- 
portion of  injuries  of  this  class  must  be  sought  for  in  those  killed 
in  action. 

Pathology. — We  find  upon  investigation  that  wounds  of  the  stom- 
ach are  usually  complicated  in  their  nature.  The  pancreas,  liver, 
transverse  colon,  spleen,  and  left  kidney  are  the  abdominal 
organs  conjointly  injured.  The  wound  of  entrance  is  frequently 
through  the  thorax,  so  that  we  also  have  injuries  of  the  thoracic 
viscera  and  diaphragm,  a  complication  usually  fatal  in  its  nature, 
and  one  that  often  follows  awkward  attempts  at  suicide.  In 
complicated  injuries  there  is  usually  profuse  hemorrhage.  This 
is  of  diagnostic  significance,  as  simple  wounds  of  the  stomach 
from  missiles  of  moderate  size  do  not  bleed  copiously,  unless, 
perchance,  a  large  vessel  has  been  severed. 

The  condition  of  the  stomach  at  the  time  of  injury  materially 
influences  the  size  of  the  perforation.  A  ball  entering  a  dis- 
tended stomach  will  not  only  produce  a  larger  opening,  but  the 
lateral  force  will  be  evidenced  by  ecchymoses,  if  not  by  actual 
lacerations,  beneath  the  peritoneal  covering  of  the  stomach.  I 
make  this  statement  based  upon  one  observation  only.  In  one  of 
my  cases  I  found  two  perforations  of  the  anterior  wall  of  the  stom- 
ach. I  noticed  beneath  the  serosa  of  the  stomach-wall,  remote 
from  the  track  of  the  bullet,  two  or  three  ecchymotic  spots. 
Their  isolated  position  could  only  be  explained  by  the  explosive 
efifect  of  the  bullet. 

Extravasation  occurs  more  frequently  and  earlier  in  stomach- 
wounds  than  in  intestinal  injuries;  vomiting  causes  the  extru- 
sion of  the  contents. 
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Perforations  made  by  balls  of  small  size,  .32  or  less,  are  not 
easily  discoverable.  The  discoloration  beneath  the  serosa  sur- 
rounding the  perforation  marks  the  site  of  injury  and  is  the 
best  guide  for  its  detection.  I  have  not  seen  ectropion  of  the 
mucous  membrane  in  stomach-wounds. 

The  gastric  contents  are  chemically  irritating,  but  not  as  viru- 
lently septic  as  the  contents  of  the  intestines ;  therefore,  in  small 
wounds,  in  which  the  extravasation  is  limited  in  quantity,  there 
is  a  probabilitv  of  the  formation  of  a  circumscribing  inflamma- 
tion, and  the  result  may  be  an  abscess  with  gastric  fistula.  Such 
a  favorable  course  after  extravasation  is  not  to  be  expected.  In- 
fection with  local  gangrene  or  peritonitis  develops,  which  may 
at  first  be  limited  to  the  upper  zone  of  the  abdomen  but  soon 
becomes  general.  Wounds  of  the  posterior  wall  of  the  stomach 
may  not  prove  immediately  fatal,  but  the  leakage  into  the  lesser 
peritoneal  cavity  and  infection  give  rise  to  subphrenic  abscess. 

Spontaneous  healing  without  fistula  may  take  place ;  this  can 
only  occur  when  the  perforation  is  small  and  when  no  extravasa- 
tion has  occurred ;  Manley  records  one  case  of  his  own,  and  three 
others,  in  which  the  evidence  seems  indubitable. 

Symptoms. — In  gunshot  wounds  of  the  stomach  we  have  the  gen- 
eral symptoms  common  to  wounds  of  the  abdominal  cavity, 
shock,  pain,  muscular  rigidity,  etc.  The  symptom  peculiar  and 
diagnostic  of  stomach-lesion  is  the  vomiting  of  blood.  This  may 
occur  without  perforation  of  all  the  coats  of  the  stomach,  but 
clinically  the  vomiting  of  blood,  either  free  or  mixed  with  stom- 
ach-contents, should  be  accepted  as  evidence  of  gastric  or  duo- 
denal perforation.  Persistent  vomiting,  localized  pain,  hiccough, 
and  pronounced  nervous  disturbances  are  usually  prominent 
symptoms  in  gastric  wounds.  If  the  perforation  is  large,  per- 
mitting extravasation,  tympany  rapidly  develops,  and  the  symp- 
toms of  general  peritonitis  follow.  Inasmuch  as  wounds  of  the 
stomach  are  generally  complicated,  shock  of  a  profound  degree, 
as  a  rule,  characterizes  these  injuries;  it  is  due  either  to  the 
multiplicity  and  severity  of  the  complications,  or  to  hemorrhage. 
In  combined  thoracic  and  abdominal  wounds  the  respiratory  dis- 
tress may  overshadow  the  abdominal  symptoms. 

The  hydrogen-gas  test  should  not  be  used  in  wounds  of  the 
stomach.     The  passing  of  the  tube  excites  additional  vomiting 
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and  greater  straining,  and  severely  taxes  an  already  weakened 
patient.  The  distention  of  the  stomach  would  certainly  favor 
extravasation.  If  the  diagnosis  of  gastric  perforation  is  doubtful 
the  question  should  be  settled  by  the  general  law  that  should 
obtain  in  all  penetrating  wounds  of  the  abdomen :  Expose  by 
celiotomy  the  abdominal  viscera  for  visual  examination,  and 
search  for  perforations. 

Prognosis. — Since  the  days  of  Alexis  St.  iMartin  the  profession 
has  been  impressed  that  wounds  of  the  stomach  behave  more 
kindly  than  those  of  other  portions  of  the  alimentary  canal,  and 
the  prevailing  tendency,  therefore,  is  to  treat  them  conserva- 
tively. Laplace  says  that  small  stab-  and  gunshot  wounds  of 
the  stomach  yield  without  trouble.  Manley  says  that  they 
should  not  be  interfered  with  unless  there  is  great  extravasation. 
I  must  dissent  from  this  favorable  prognosis.  The  general  mor- 
tality is  placed  at  90  per  cent.  iMacCormac  says  that  99  per 
cent,  of  gastric  perforations  terminate  fatally.  Otis  found  only 
one  incontestable  case  of  recovery  out  of  64  perforations  of  the 
stomach.  In  the  appended  table  of  gunshot  wounds  of  the 
stomach  there  are  ten  cases  subjected  to  operation,  with  seven 
recoveries  and  three  deaths. 

SuRGic.\L  Indic.\tions. — Immediate  abdominal  section,  closure 
of  the  perforations  with  purse-string  or  Halsted  suture.  Senn 
has  recently  devised  an  ingenious  method  of  suturing  wounds 
of  the  posterior  wall  of  the  stomach  through  an  anterior  gastror- 
rhaphy.  In  stomach  wounds  drainage  is  usually  demanded.  If 
extravasation  has  occurred  into  the  lesser  peritoneal  cavity, 
drainage  is  best  obtained  through  the  lumbar  region. 

BIBLIOGRAPHY. 

Otis.  Ued.  and  Surg.  History  of  the  War  of  the  Rebellion,  Part  II,  Ch.  VI, 
Section  III. 

Manley.     Med.  Rec,  July  18,   iSgr. 

Lapl.\ce.  Sajous's  Annual  and  Analytical  Cyclopedia  of  Practice  of  Medi- 
cine, Vol.  I,  1899. 

MacCorm.\c.    Tillmann's  Text-Book  of  Surger>-  (Tilton),  Vol.  Ill,  1898. 


GUNSHOT   WOUNDS    OF   THE    INTESTINES. 

Frequency. — Relatively  speaking,  the  intestines  are  wounded 
more  frequently  than  any  of  the  abdominal  viscera.  Their  size, 
length,  position,  and  lack  of  bony  protection  explain  this.  A 
bullet  with  an  anteroposterior  course  may  in  exceptional  in- 
stances pass  between  the  coils  of  the  intestines,  or  may  perforate 
the  solid  viscera,  the  intestines  escaping;  but  in  all  penetrating 
wounds  in  which  the  bullet  pursues  an  oblique  or  transverse 
course  through  the  abdomen,  multiple  perforation  is  the  rule ; 
the  exceptionally  harmless  behavior  is  purely  accidental  and 
does  not  influence  the  general  law.  The  statement  is  made  that 
in  penetrating  wounds  of  the  abdomen  the  intestines  are  perfor- 
ated in  65  per  cent,  of  cases.  In  my  table  of  collected  cases  I 
find  that  in  68.6  per  cent,  of  cases  there  were  uncomplicated 
wounds  of  the  intestines. 

Pathology. — The  immediate  effect  of  a  perforation  on  the  nor- 
mal intestine  is  to  excite  a  spasm  which  results  in  ectropion  of 
the  mucous  membrane.  This  acts  as  an  obturator  to  the  perfora- 
tion, and  prevents  the  escape  of  intestinal  contents.  Nature 
further  subserves  this  purpose  by  arrested  peristalsis  and  adhe- 
sive inflammation.  In  long  wounds  of  the  gut,  severing  for  an 
inch  or  more  the  circular  fibers,  the  central  portion  of  the  wound 
does  not  show  the  same  protrusion  as  is  evident  at  the  extrem- 
ities. When  the  intestine  is  severed  entirely  the  mucous  mem- 
brane rolls  out  of  the  free  ends  and  gives  the  extremities  almost 
a  clubbed  appearance. 

Hemorrhage  is  not  profuse  when  the  wound  involves  the  wall 
of  the  gut  alone.  The  mucous  membrane  prevents  the  blood 
from  entering  the  channel  of  the  bowel,  and  hence  in  many  in- 
stances of  multiple  perforation  blood  in  noticeable  quantity  does 
not  appear  in  the  stools. 

Extravasation  in  gross  amount  does  not  take  place  until  the 
intestines  yield  to  paralytic  distention,  or  under  operative  manip- 
ulation.    In  Case  V  of  my  series,  in  which  there  were  thirteen 
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perforations,  the  patient  walked  one  mile  after  being  shot,  was 
not  operated  upon  for  twenty-two  hours,  and  yet  there  was  no 
noticeable  extravasation. 

Wounds  of  the  mesenteric  border  or  of  the  principal  mesen- 
teric arteries  and  veins,  without  perforation  of  the  intestines,  are 
especially  dangerous  because  of  the  liability  to  gangrene  of  that 
portion  of  the  intestines  supplied. 

Should  the  patient  escape  immediate  death  from  hemorrhage, 
perforation-peritonitis  with  its  violently  septic  and  rapidly  fatal 
course  develops ;  it  is  only  in  exceptional  instances  that  the  pa- 
tient withstands  the  attack  longer  than  forty-eight  hours.  The 
effort  to  circumscribe  the  injured  area  is  futile,  and  a  general 
diffuse  peritoneal  inflammation  results.  Should  the  patient  sur- 
vive longer  than  twenty-four  hours,  suppurative  peritonitis  will 
be  found  at  autopsy.  In  wounds  of  the  large  intestine,  intra-  or 
extraperitoneal,  the  possibility  of  recovery  with  fecal  fistula  is 
infinitely  greater  than  in  those  involving  the  small  intestine. 

^^'e  can  not  deny  the  possibility  of  spontaneous  healing  of 
very  small  intestinal  perforations ;  yet  all  instances  of  its  re- 
ported occurrence  are,  to  say  the  least,  questionable.  Lange's 
case  is,  perhaps,  the  most  authentic,  and  even  in  it  the  perfor- 
ation may  not  have  been  complete.  If  healing  does  occur  it  must 
be  by  agglutination  of  a  contiguous  serous  surface.  The  great 
hindrance  to  healing  is  the  evcrsion  of  the  mucosa. 

Symptoms. — Under  the  head  of  General  Symptoms  of  Gunshot 
Wounds  of  the  Abdomen  the  symptoms  of  intestinal  perfora- 
tion were  considered.  It  is  only  necessary  here  to  say  that  shock 
may  be  variable  in  degree,  often  so  slight  as  to  be  unnoticed  ;  that 
patients  are  not  immediately  stricken  down  by  such  an  accident 
we  have  numerous  examples  to  show.  In  one  of  my  cases  with 
thirteen  perforations  the  patient  walked  a  mile  without  assist- 
ance. Pallor  and  vomiting  are  two  symptoms  generally  present. 
After  them  I  would  place  muscular  rigidity ;  and  I  must  insist 
that  it  points  strongly  to  acute  intraperitoneal  injury  in  gen- 
eral, and  to  intestinal  perforation  in  particular.  The  pulse  and 
temperature  are  not  primarily  of  great  value,  except  as  denotive 
of  profound  shock  from  hemorrhage ;  later,  they  become  of  diag- 
nostic and  prognostic  import.  Shallow  and  frequent  respiration 
is  a  symptom  of  abdominal  distress.     LeDentu  regards  a  respi- 
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ration  of  twenty-eight  or  thirty  an  absohite  indication  of  perfor- 
ation. At  first  it  may  be  an  emotional  symptom  and,  unasso- 
ciated  with  other  symptoms,  has  no  such  vahie.  Hyperesthesia 
of  the  abdomen  may  occur  in  parietal  wounds  alone,  but  hyper- 
esthesia associated  with  general  rigidity  is  significant  of  internal 
injury.  If  extravasation  of  visceral  contents  occurs,  which  is 
exceedingly  unlikely  as  encountered  in  civil  practice,  it  must  be 
accepted  as  conclusive  evidence  of  visceral  perforation ;  but,  as 
Alurphy  says,  it  is  folly  to  wait  for  extravasation  to  appear. 
Free  bleeding  from  the  surface  wound  may  be  from  a  parietal 
vessel.  Unless  the  wound  is  large,  direct,  and  over  dependent 
areas,  the  intraperitoneal  hemorrhage  will  not  appear  exter- 
nally through  it.  The  presence  of  free  fluid  in  the  abdominal 
cavity,  or  the  detection  of  areas  of  abdominal  dulness  progres- 
sively enlarging,  associated  with  the  phenomena  of  shock,  can 
only  mean  hemorrhage.  Bryant  has  cautioned  us  against  turn- 
ing the  patient,  rude  palpation  and  percussion,  sometimes  em- 
ployed for  the  detection  of  free  peritoneal  ffuid.  In  the  general 
symptomatology  we  have  indicated  the  objections  to  probing, 
digital  examination  of  the  wound,  and  Senn's  hydrogen-gas  test. 

If  the  symptoms  of  penetration  are  not  clear  the  diagnosis 
must  be  made  by  enlarging  the  wound  of  entrance,  if  this  is  pos- 
sible, carefully  dissecting  along  the  track  until  its  course  is 
determined.  If  it  is  found  to  be  penetrating  it  must  be  assumed, 
until  otherwise  proved  by  exploratory  incision,  that  there  is  per- 
foration of  some  of  the  viscera ;  and  in  65  per  cent,  of  all  cases  of 
penetrating  wounds  of  the  abdomen  the  intestines  are  perforated. 

Prognosis. — The  mortality  of  gunshot  wounds  of  the  intestines  is 
variously  placed  at  from  80  per  cent,  to  90  per  cent.  As  the 
question  of  intestinal  perforation  in  all  cases  conservatively 
treated  which  recover  will  forever  remain  uncertain  because  of 
the  want  of  positive  signs  of  perforation,  the  true  percentage  of 
recoveries  after  such  an  injury  can  not  be  estimated.  Proof 
seems  to  be  accumulating  that  penetration  without  perforation 
occurs  in  perhaps  a  greater  number  of  cases  than  we  now  esti- 
mate, 3  per  cent.;  but  there  is  no  proof  offered  that  perforating 
intestinal  wounds,  no  matter  how  small  the  bullet,  how  empty 
the  alimentary  canal,  can  be  regarded  in  any  other  than  the 
gravest  possible  light. 
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Of  45  cases  subjected  to  operation  31  recovered,  a  recovery- 
rate  of  67  per  cent.  A  review  of  these  cases  and  the  injuries 
found  would  convince  one  of  their  utter  hopelessness  without 
operation.  I  have  personally  within  the  last  five  years  operated 
upon  eight  cases  of  gunshot  wounds  of  the  intestines,  with  a 
result  of  six  recoveries  and  two  deaths ;  all  except  one  were  oper- 
ated upon  within  four  hours  from  the  time  of  injury.  In  one 
case  in  which  there  were  ten  perforations  with  entire  severance 
of  the  ileum,  death  occurred  on  the  sixth  day  from  peritonitis 
due  to  leakage  at  the  site  of  the  ]\Iurphy  button.  The  other  pa- 
tient died  on  the  thirteenth  day  from  peritonitis  due  to  a  mural 
abscess ;  the  intestinal  wounds  had  healed  perfectly. 

Surgical  Indications. — After  observing  the  directions  given 
under  the  head  of  General  Surgical  Indications,  the  repair  of  the 
injured  gut  is  the  special  point  under  consideration.  Perfora- 
tions on  the  free  surfaces  of  the  gut  may  be  closed  by  the  simple 
Lembert  or  Halsted  suture.  If  perforation  is  large,  the  sutures 
may-  be  placed  at  right  angles  to  the  axis  of  the  gut,  and  espe- 
cially if  the  wound  is  in  the  mesenteric  border,  since  transverse 
suturing  does  not  interfere  w-ith  the  nutrition  of  the  bowel  and 
does  not  produce  such  marked  kinking ;  but  it  is  generally  pref- 
erable to  place  the  sutures  parallel  to  the  axis  of  the  gut. 

Two  or  more  perforations  close  together  generally  demand 
resection.  If  the  mesentery  is  severed  from  the  intestine  for  an 
inch  or  more,  with  or  without  a  wound  of  the  bowel-wall,  resec- 
tion should  be  done.  If  excision  of  any  portion  of  the  intestine 
is  required,  the  mesentery  should  be  preserved  and  used  to  sup- 
port the  line  of  anastomosis  at  its  border.  End-to-end  anasto- 
mosis or  MaunselTs  method,  if  the  patient's  condition  permits, 
is  to  be  preferred  to  the  use  of  the  Murphy  button.  After  cleans- 
ing the  peritoneum,  one  ounce  of  saturated  solution  of  sulphate 
of  magnesium  should  be  injected  into  a  convenient  coil  of  the 
intestine,  and  thfe  puncture  closed  with  suture. 
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Frequency. — Wounds  of  the  liver  occur  in  point  of  frequencv 
next  to  those  of  the  small  intestine. 

Pathology. — The  immediate  efifect  of  perforation  of  the  liver  is 
hemorrhage.  The  size  of  the  wound  and  its  situation  in  the 
liver,  of  course,  influence  the  amount  of  hemorrhage.  Central 
wounds,  severing  large  vascular  trunks,  either  within  the  liver- 
substance  or  as  they  enter,  may  prove  immediately  fatal. 
Wounds  that  extend  from  the  free  border  of  the  liver  into  its 
substance,  leaving  a  gaping  fissure,  bleed  more  copiously  than 
those  that  merely  perforate  its  substance. 

The  escape  of  bile  into  the  peritoneal  cavity,  which  inevitably 
occurs  in  wounds  of  the  liver,  does  not  immediately  precipitate 
a  peritonitis.  The  innocuousness  of  pure  bile  to  the  peritoneum 
has  been  repeatedly  demonstrated  experimentally  and  proved 
clinically;  yet  the  continued  escape  of  a  large  quantity  of  bile 
ultimately  produces  death  from  cholemia  or  peritonitis.  In  Case 
IV  of  my  series,  free  drainage  was  not  obtained  until  the  patient 
showed  deep  icterus,  with  the  symptoms  of  which  he  died,  there 
being  no  peritonitis. 

In  wounds  of  the  liver,  the  immediate  danger,  hemorrhage,  is 
within  the  first  twenty-four  hours.  The  remote  or  complicating 
pathological  results  may  not  terminate  for  several  weeks. 
Wounds  of  the  liver  are  usually  complicated  with  wounds  of  the 
stomach,  intestines,  and  kidney.  More  serious  and  frequent 
complications  are  wounds  of  the  thoracic  viscera,  diaphragm, 
gall-bladder,  and  portal  vein.  In  Case  VII  the  wound  of  entrance 
was  just  below  and  to  the  right  of  the  right  nipple ;  in  this  case 
there  were  wounds  of  the  pleura,  diaphragm,  liver,  portal  vein, 
transverse  colon,  small  intestine,  and  sigmoid  flexure.  The  wound 
of  exit  from  the  abdominal  cavity  was  in  the  iliac  fossa.  The 
complications  here  presented  are  as  serious  as  one  could  well 
conceive  of. 

Symptoms. — In  uncomplicated  wounds  of  the  liver,  unless  there 
be  hemorrhage,  the   symptoms   may   be   unimportant,  and   are 
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rarely  diagnostic  in  character.  In  such  instances  we  can  only 
infer  that  the  liver  is  injured  by  the  location  of  the  wound  of 
entrance,  and  the  direction  of  the  bullet.  Usually,  however,  in 
addition  to  these  facts  in  the  history,  the  patient  presents  symp- 
toms of  hemorrhage.  Pain  may  be  great  or  unnoticed ;  it  is  only 
significant  when  referred  to  the  shoulder.  Wounds  of  the  liver 
and  other  solid  viscera,  as  previously  stated,  do  not  cause  marked 
muscular  rigidity.  In  one-fifth  of  the  cases  Edler  says  icterus 
occurs.  The  primary  icterus  is  due  to  the  absorption  of  bile 
efi'used  into  the  peritoneal  cavity.  Itching  of  the  skin,  nausea, 
and  mental  hebetude  attend  the  development  of  cholemia.  If  the 
patient  escapes  septicemia  and  peritonitis  the  symptoms  may 
be  verj'  difTerent  from  those  of  any  other  character  of  abdominal 
wound,  pursuing  the  course  of  acute  cholemia.  This  was  strik- 
ingly illustrated  in  Case  IV.  In  wounds  of  the  gall-bladder  or 
duct  the  escape  of  bile  is  so  rapid  that  death  usually  occurs  very 
quickly. 

The  complications  that  attend  wounds  of  the  liver  are  gener- 
ally of  greater  importance  symptomatically  and  surgically  than 
the  hepatic  wounds  themselves.  In  a  recent  case  of  mine  the 
wound  of  the  liver  did  not  require  treatment,  but  the  complicat- 
ing wound  of  the  kidney  presented  urgent  symptoms. 

Prognosis. — In  "  The  History  of  the  Rebellion,"  of  the  59  un- 
complicated wounds  of  the  liver  recorded  25  recovered.  Edler 
places  the  mortality  at  about  40  per  cent.  The  mortality  of  com- 
plicated wounds  depends  entirely  upon  the  nature  of  the  com- 
plication. The  table  at  the  close  of  this  article  shows  8  cases :  6 
were  operated  upon,  with  4  recoveries  and  2  deaths;  2  treated 
expectantly,  both  died.  In  Finkelstein's  series  of  13  cases  of 
hepatic  wounds  operated  upon  8  recovered. 

Surgical  Indications. — If  the  ball  is  of  small  size,  if  the  wound 
of  entrance  and  range  eliminate  the  possibility  of  other  visceral 
injury,  and  if  there  are  no  symptoms  indicative  of  hemorrhage, 
under  these  circumstances  and  these  only  are  we  justified  in 
treating  the  case  expectantly. 

But  usually  the  indications  are  such  as  to  demand  operation, 
and  in  wounds  of  the  liver  the  special  indication  after  opening 
the  abdomen  is  to  control   hemorrhage ;  this  may  be   done  by 


GUNSHOT  WOUNDS  OF  THE  LIVER.  607 

suture  or  cautery,  but  gauze-packing  may  be  required  and  should 
always  be  employed  if  there  is  a  flow  of  bile  from  the  wound. 
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GUNSHOT  WOUNDS  OF  THE  PANCREAS. 

Wounds  of  the  pancreas  are  very  likely  to  escape  detection, 
even  at  operation.  They  are  alv^^ays  complicated  with  injuries 
of  other  viscera,  and  sometimes  large  vascular  trunks  are  sev- 
ered, patients  usually  dying  of  such  a  wound  before  surgical 
relief  can  be  afforded.  Otis  records  five  cases  of  wounds  of  the 
pancreas  during  the  Civil  War.  In  one  of  the  five  there  was 
hernia  of  the  pancreas,  and  a  portion  of  it  was  removed ;  this 
case  recovered.  In  the  remaining  four  the  wound  of  entrance 
was  in  the  rear.  Three  of  the  cases  lived  from  twelve  to  fifteen 
days. 
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GUNSHOT   WOUNDS    OF   THE    SPLEEN. 

Frequexcv. — In  review  of  the  cases  reported,  we  find  compara- 
tive infrequency  of  gunshot  wounds  of  this  organ ;  it  is  far  more 
liable  to  injury  from  contusions. 

Pathology.- — The  friable  nature  and  extreme  vascularity  account 
for  the  free  bleeding  which  occurs  in  wounds  of  the  spleen. 
Wounds  of  the  spleen  are  frequently  complicated  by  wounds  of 
the  left  kidney,  stomach,  diaphragm  and  intestines.  Case  VI 
of  Fenner's  personal  series  in  which  there  were  wounds  of  thorax, 
diaphragm,  stomach,  spleen  and  liver,  illustrates  the  complica- 
tions, and  the  recovery  of  the  patient  after  splenectomy  demon- 
strates the  possibilities  of  prompt  surgery.  If  the  patient  sur- 
vives the  immediate  hemorrhage,  the  subsequent  intraperitoneal 
pathological  process  is  the  result  of  decomposition  and  absorption 
of  ptomains,  or  of  infection  from  other  visceral  injuries. 

Symptoms. — Wounds  of  the  spleen  are  recognized  by  the  location 
of  the  wound  of  entrance,  the  course  of  the  missile,  and  by  the 
symptoms,  local  and  constitutional,  of  hemorrhage.  The  shock 
of  anemia  rapidly  develops.  The  extravasated  blood  shows  a 
tendency  to  accumulate  at  first  in  the  left  hypochondriac  region, 
and  the  progressive  extension  of  this  area  of  dulness,  with  grad- 
ually failing  pulse,  increasing  pallor,  thirst,  and  restlessness,  all 
indicate  the  continued  hemorrhage.  The  constancy  of  compli- 
cations in  wounds  of  the  spleen  accounts  for  the  complexus  of 
symptoms  presented. 

Prognosis. — The  copious  hemorrhage  which  attends  wounds  of 
the  spleen,  the  difficulty  met  with  in  controlling  it,  and  often- 
times the  necessary  splenectomy  upon  an  exsanguinated  patient, 
and  the  probable  complications  of  wounds  in  the  kidneys,  intes- 
tines, or  stomach,  all  contribute  to  make  gunshot  wounds  of 
the  spleen  exceedingly  dangerous. 

Surgical  Indications. — Wounds  of  the  spleen  give  rise  to  such 
copious  hemorrhage  that  relief  must  be  quickly  afforded  to  avail. 
The   special  indication   is  to  control   hemorrhage.     Tift'any  has 

6ii 
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shown  US  that  this  may  sometimes  be  successfully  done  with 
suture.  Should  this  effort  be  unsuccessful,  splenectomy  is  the 
only  alternative — a  difficult  procedure  with  a  spleen  of  normal 
size. 


GUNSHOT  WOUNDS  OF  THE  KIDNEY. 

Frequency. — Gunshot  wounds  of  the  kidney  rarely  occur  with- 
out compHcating  wounds  of  the  liver,  spleen,  or  intestines ;  and 
we  find  it  difficult  to  collect  a  sufficient  number  of  independent 
kidney-wounds  to  be  of  any  material  value. 

Pathology. — Wounds  of  the  kidney  may  involve  the  peritoneum 
or  be  entirely  external  to  that  membrane.  If  the  peritoneum 
is  penetrated,  complicating  wounds  of  other  viscera  are  the  rule ; 
wounds  of  the  colon,  liver,  and  spleen  are  the  most  frequent 
associate  injuries.  The  chief  pathology,  after  hemorrhage,  is 
due  to  the  extravasation  of  urine.  If  the  peritoneal  surface  of 
the  kidney  is  wounded  the  escaping  blood  and  urine  is  intra- 
peritoneal ;  it  meets  with  less  resistance  in  that  direction  than 
into  the  perirenal  tissues.  There  is  great  liability  to  infection 
and  suppuration  in  kidney-wounds.  Wounds  of  the  convex 
border  and  extremities  of  the  kidney  are  much  less  serious  than 
those  of  the  central  portion.  If  the  ureter  is  severed  or  calices 
opened,  there  is  free  escape  of  urine,  and  usually  profuse 
hemorrhage. 

Symptoms. — The  symptoms  especially  significant  of  renal  per- 
foration are  pain  and  hematuria.  The  immediate  discharge  of 
urine  through  the  external  wound  rarely  occurs  as  a  primary 
symptom.  The  pain  is  somewhat  diagnostic  in  character;  it 
radiates  downward ;  it  is  felt  in  the  genitals  and  thigh ;  and  with 
it  there  is  usually  retraction  of  the  testicle  and  great  desire  to 
urinate.  Hematuria,  as  we  have  previously  shown,  may  occur 
without  an  actual  wound  of  the  kidney.  Clinically,  however,  we 
attach  the  greatest  value  to  this  symptom.  It  is  generally- 
present  in  wounds  of  any  portion  of  the  kidney.  It  may  be 
absent  from  a  variety  of  causes ;  if  the  ureter  is  severed  the  few 
drops  of  blood  that  find  their  way  into  the  bladder  may  escape 
detection ;  if  blood  accumulates  in  the  pelvis  of  the  kidney  it  will 
occlude  the  ureter,  and  only  clear  urine  from  the  other  kidney 
will  reach  the  bladder;  if  the  wound  is  extensive   and  hemor- 
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rhage  great,  the  loss  of  vascular  tension  may  suspend  the  secre- 
tion of  urine  from  that  kidney,  and  there  will  be  no  blood  in  the 
urine.  The  hemorrhage  from  wounds  of  the  kidney  is  frequently 
intermittent.  In  Case  XIX  of  my  series  the  patient  had  urinated 
about  every  hour  for  the  first  twelve  hours ;  his  desire  grew  less 
urgent,  and  at  intervals  of  three  hours  he  passed  some  four 
ounces  of  clear  urine.  When  I  reached  him,  about  twenty  hours 
after  the  accident,  he  had  just  voided  urine  containing  a  quantity 
of  blood.  The  passage  of  clots  of  blood  along  the  ureter  excites 
spasms  of  pain,  and  attending  these  there  is  usually  desire  to 
void  urine.  The  rapid  development  of  a  loin  tumor,  as  indicated 
by  abnormal  dulness  and  by  palpation,  suggests  the  possibility 
of  renal  injury  with  hemorrhage. 

The  other  S3'mptoms  of  renal  perforation  are  common  to  per- 
forating wounds  of  the  abdomen  in  general.  Their  gravity  de- 
pends upon  the  amount  of  hemorrhage  and  upon  associate  com- 
plications. 

Prognosis. — Edler  places  the  mortality  of  uncomplicated  wounds 
of  the  kidney  at  44  per  cent. ;  the  general  mortality  of  all  kidney- 
wounds  at  47.3  per  cent.,  less  than  in  any  other  of  the  fixed 
abdominal  viscera.  Of  38  bullet-wounds  of  the  kidney  tabulated 
by  Tuffier,  22  recovered  and  16  died. 

Surgical  Indic.\tions. — As  wounds  of  the  kidney  are  usually 
complicated  with  other  visceral  injuries,  abdominal  section  is 
generally  necessary.  The  special  management  of  the  kidney- 
wound  depends  upon  the  extent  and  location.  If  the  bullet  has 
severed  the  renal  vessels  or  ureter,  or  passed  through  the  pelvis 
of  the  kidney,  or  wrought  great  destruction  of  kidney-structure, 
nephrectomy  is  demanded.  A  wound  traversing  either  pole  of 
the  kidney  or  any  part  of  its  cortical  substance  will  give  rise  to 
free  hemorrhage,  which  may  be  controllled  by  deep  suture  or  by 
packing.     Provision  must  be  made  for  lumbar  drainage   in   all 

renal  wounds. 
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PENETRATING  STAB-WOUNDS  OF  THE  ABDOMEN. 

Definition. — Under  this  head  are  considered  all  penetrating 
wounds  of  the  abdomen  other  than  gunshot. 

Etiology. — Wounds  of  this  character  may  be  inflicted  with  a 
knife,  bayonet,  poniard,  such  instruments  being  of  various  shapes 
and  sizes;  with  pointed  objects  of  various  character,  which  produce 
a  punctured  or  lacerated  wound. 

Pathology. — The  appearance  of  the  parietal  wound  depends 
altogether  upon  the  character  of  the  vulnerating  body.  Those 
wounds  made  with  comparatively  blunt  instruments  are  usually 
lacerated,  ugly,  gaping  wounds.  Smoothly  incised  wounds  bleed 
freely ;  their  edges  may  rest  in  apposition  or  be  widely  retracted ; 
wounds  that  sever  the  fibers  of  the  parietal  muscles  transversely 
are  gaping.  In  large  wounds  of  the  abdominal  wall,  whether 
incised  or  lacerated,  their  penetrating  character  is  usually  evi- 
dent from  the  protrusion  of  a  viscus,  especially  of  the  omentum, 
and,  if  perforating,  from  the  escape  of  visceral  contents.  If  the 
wound  is  inflicted  with  a  small  or  sharp-pointed  instrument,  we 
can  only  judge  of  its  possibly  penetrating  character  by  the  length 
of  the  instrument  and  the  force  employed  in  inflicting  the  wound. 

In  ordinary  stab  or  punctured  wounds  of  the  abdomen  the 
viscera  escape  injury  more  frequently  than  in  gunshot  wounds. 
This  is  solely  because  of  the  length  of  the  instrument  used,  and 
the  efifort  at  self-protection  or  withdrawal  of  the  one  wounded. 
In  stab-wounds  of  the  hollow  viscera  immediate  extravasation 
depends  upon  the  size  and  direction  of  the  wound.  Generally 
speaking,  extravasation  is  greater  in  these  wounds  than  in  gun- 
shot perforations.  However,  in  small  knife-wounds  the  visceral 
perforation  is  difficult  of  detection.  In  all  perforating  stab- 
wounds  hemorrhage  is  usually  a  conspicuous  feature ;  this  is 
especially  true  of  the  solid  viscera.  The  wound  is,  as  a  rule, 
limited  in  extent ;  thus  we  have  single  wounds  of  the  liver, 
spleen,  or  intestines.  Complicated  wounds  of  this  character  are 
not  frequent.  When  hemorrhage  is  profuse  or  extravasation 
40  625 
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of  visceral  contents  occurs,  the  subsequent  pathological  course 
does  not  differ  materially  from  that  following  gunshot  wounds. 
Hemorrhage,  sapremia,  and  peritonitis  are  the  complicating  con- 
ditions. The  omentum,  liver,  spleen,  and  kidneys  are  the  organs 
most  frequently  wounded  by  stabs. 

Symptoms. — It  is  of  the  utmost  importance  that  we  ascertain  the 
character  of  the  instrument  used;  its  length,  cutting  edges,  and 
breadth;  blood-stains  upon  it  are  evidence  of  its  depth  of 
penetration ;  and  from  its  size  we  may  also  infer  the  extent 
of  visceral  injury.  \\'ounds  inflicted  with  slender  pointed  in- 
struments do  not  give  rise  to  immediate  symptoms,  as  a  rule. 

The  shock  manifest  in  stab-wounds  of  the  abdomen  is  usually 
due  to  three  causes:  emotion,  hemorrhage,  and  visceral  injury. 
A  large  parietal  wound  with  protruding  viscera,  even  though 
there  may  be  no  perforation,  gives  rise  to  greater  shock  than  a 
small  perforating  one  of  far  more  serious  character.  The  hemor- 
rhage, external  and  intraperitoneal,  contributes  largely  to  the 
degree  of  shock.  Pain  is  sharp,  cutting  in  character,  but  not 
otherwise  significant. 

Severe  shock,  griping  pains,  and  muscular  rigidity  all  suggest 
visceral  perforation,  yet  the  possible  latenc}-  of  these  symptoms 
must  not  be  igaored.  In  many  small  stab-wounds  that  are  per- 
forating in  character  the  symptoms  are  all  latent,  and  appear  only 
with  peritonitis.  Langenbeck  in  his  clinic  recently  presented  a 
case  in  which  there  was  a  stab-wound  of  the  abdomen  with  no 
symptoms  for  one  week ;  then  symptoms  of  perforation  suddenly 
developed.  At  operation  an  incised  wound  of  the  stomach  was 
found. 

It  is  obvious  that  in  incised  wounds  their  penetrating  char- 
acter is  usually  more  apparent  than  in  gunshot  wounds.  It  is 
also  true  that  perforation  occurs  without  symptoms.  It  there- 
fore follows  that  in  every  case  of  stab-wounds  of  the  abdominal 
parietes  the  wound  must  be  investigated,  if  necessary  enlarged, 
to  determine  its  penetrating  character:  if  penetrating,  the 
abdomen  should  be  opened  to  determine  whether  or  not  the 
viscera  are  injured.  Opposed  to  such  a  course  for  explicit  diag- 
nosis I  am  aware  that  there  are  the  highest  authorities,  yet  I 
can  not  make  any  distinction  in  this  respect  between  an  incised 
and    a    gunshot    wound.     All    symptoms    subjective    and    objective 
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may  mislead  us.  It  is  essential  for  diagnosis  of  perforation 
that  we  open  the  abdomen  ;  it  is  imperative  for  proper  treatment 
that  we  repair  the  injury.  Granting  that  stab-wounds  conserva- 
tively treated  show  a  more  favorable  prognosis  than  gunshot 
wounds,  it  does  not  follow  that  this  should  cause  us  to  deviate 
from  the  observance  of  the  surgical  precept  that  proper  treat- 
ment is  based  upon  correct  diagnosis.  The  rankest  conservative 
would  not  advocate  inaction,  if  the  intestines  ©r  stomach  were 
known  to  be  incised,  or  if  hemorrhage  was  continuous  from  a 
wound  of  the  spleen  or  liver;  and  as  these  effects,  of  stab- 
wounds  cannot  be  definitely  known  without  exploration,  the 
danger  of  uncertainty  warrants  the  procedure. 

Prognosis. — Of  27  cases  of  stab-wounds  of  the  abdomen  sur- 
gically treated,  19  recovered  and  8  died,  a  recovery  rate  of  70 
per  cent.  In  6  cases  expectantly  treated,  3  recovered.  These 
meager  figures  bear  out  the  statement  above  made,  that  the 
fatality  in  stab-wounds  is  not  as  great  as  in  gunshot  wounds, 
when  properly  treated. 

Surgical  Indications. — In  all  small  penetrating  stab-wounds, 
with  or  without  symptoms,  exploratory  section  should  be  done. 
While  greatest  care  should  be  employed  to  detect  injuries,  yet 
the  same  searching  investigation  is  not  necessary  as  in  gunshot 
wounds.  Visceral  injuries  should  be  treated  according  to  indi- 
cations. Drainage  is  not  required  unless  there  has  been  exten- 
sive extravasation. 
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Defixitiox. — We  embrace  under  this  head  contusions,  lacerations, 
and  ruptures  of  the  abdominal  viscera  without  a  penetrating 
wound. 

General  Etiology. — The  occurrence  of  blows  upon  the  abdomen, 
contusing  or  forcibly  compressing  its  contents,  is  the  most  com- 
mon cause  of  visceral  injury.  Circumstances  incident  to  the 
violence  materially  influence  the  effect.  Apparently  the  slightest 
violence  may  sometimes  be  followed  by  the  most  disastrous 
injury.  Well-directed  localized  blows  result  in  the  greatest 
injury;  as  the  kick  of  a  horse  or  a  severe  punch.  The  direction 
of  the  blow  counts  for  much ;  if  perpendicular  to  the  abdominal 
surface  it  is  most  harmful.  Above  the  umbilicus  the  abdominal 
walls  are  thinner  and  offer  less  resistance  than  in  the  lower 
zone.  The  expectancy  or  preparedness  of  the  individual  may 
limit  the  effects  of  what  otherwise  might  result  in  serious  injury ; 
the  muscles  are  thrown  into  rigid  defense,  the  entire  body  with- 
drawn and  trunk  flexed,  costal  margins  approaching  the  ilia, 
and  thus  there  is  presented  a  firm  cuirass  of  limited  area  to  the 
vulnerating  force.  A  muscular  wall,  therefore,  offers  greater 
resistance  than  a  fat,  pendulous  one.  The  state  of  the  hollow 
viscera,  whether  full  or  empty,  to  a  large  extent,  determines 
their  liability  to  injury;  a  distended  stomach  or  bladder  is  less 
protected  and  more  unyielding,  and  will  rupture  from  less  vio- 
lence than  an  empty  viscus.  Pathological  conditions  affecting 
the  parenchyma  of  solid  viscera,  ulcers  and  cicatrices  that  thin 
or  weaken  the  wall  of  the  stomach  or  intestines,  predispose  to 
rupture  from  the  slightest  causes.  If  a  blow  is  received  during 
sleep  or  when  a  person  is  intoxicated,  or  if  inflicted  suddenly 
upon  one  unawares,  the  elements  of  protection  are  absent,  and 
the  brunt  of  the  injury  is  practically  direct  upon  the  viscera 
themselves. 

Heavy  weights  passing  over  the  body,  as  the  wheels  of  a 
carriage  or  wagon;  or  crushing,  as  in  buffer  accidents;  or  forced 
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flexion,  resulting  in  squeezing  and  compression,  as  in  elevator 
accidents,  are  forms  of  great  violence  that  rupture,  displace,  and 
pulpify  the  viscera.  Slighter  causes  are  responsible  for  not  as 
extensive  but  equally  as  fatal  accidents.  Vomiting  and  straining 
at  micturition  under  predisposing  conditions  may  lead  to  rupture. 

General  Pathology. — The  surface  of  the  abdomen  may  show 
the  marks  of  injury;  abrasions,  ecchymoses,  or  lacerations  may 
show  upon  the  abdominal  wall.  Subcutaneous  rupture  of  the 
rectus  abdominis  may  occur,  as  revealed  by  discoloration  and 
irregularity  of  the  surface. 

Within  the  abdomen  the  effects  of  the  injury  present  every 
conceivable  variation.  The  peritoneum,  its  parietal,  visceral,  or 
mesenteric  layers,  may  show  multiple  lacerations,  or  simply  dis- 
coloration from  contusion  and  extravasation  of  blood.  Large 
blood-vessels,  especially  splenic,  renal,  and  mesenteric,  are  found 
severed,  and  the  cavity  of  the  peritoneum  filled  with  blood. 
Solid  viscera  are  torn  from  their  moorings,  in  part  or  entirely. 
Detached  parts  are  found  in  remote  places ;  or  they  may  simply 
show  laceration  of  greater  or  less  extent.  Where  concussion 
is  added  to  contusion  the  spleen  and  liver  may  be  found  com- 
pletely disorganized,  pulpiiied,  though  they  may  not  have  any 
visible  rent.  The  intestines  may  be  torn  from  the  mesentery,  rup- 
tured, or  severed  entirely,  their  contents  being  extravasated  into 
the  cavit)'.  Ever)'  grade  of  varying  injury,  from  slight  contusion 
to  destructive  maceration,  may  be  found. 

The  immediate  effects  of  the  injury  to  the  viscera  are  hemor- 
rhage, escape  of  visceral  contents  and  secretions,  and,  if  the 
patient  survives  sufficiently  long,  the  development  of  a  localized 
or  general  peritonitis,  assuming  different  pathological  types  ac- 
cording to  the  special  conditions  giving  rise  to  it.  These  are 
demonstrable  lesions,  yet  in  reckoning  the  pathological  results 
we  must  take  into  consideration  the  paralysis  of  the  vasomotor 
center  in  the  medulla,  which  is  caused  by  the  violent  concussion 
of  the  sensory  nerves.  This  nerve-commotion  is  symptomatic- 
ally  expressed  in  shock,  and  to  this  cause  is  attributed  those 
cases  of  sudden  death  following  blows  upon  the  abdomen  with- 
out visceral  injury,  unquestionably  a  very  rare  occurrence. 

General  Symptoms. — When  it  is  known  that  contusions  of  the 
abdomen,    unattended    by    visceral    injury,    sometimes    produce 
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alarming  symptoms,  and  when  it  is  further  appreciated  that  the 
surface  appearance  bears  no  relation  to  the  extent  of  the  internal 
injuries,  it  is  admittedly  difficult  in  any  given  case  to  answer  the 
categorical  question,  Is  there  a  visceral  injury?  The  history  of 
the  accident  is  of  the  greatest  importance  in  estimating  its 
effects.  The  circumstances  surrounding  the  patient  at  the  time, 
his  capacity  or  effort  for  resistance,  the  time  of  occurrence  of 
the  accident  with  relation  to  his  last  meal  and  last  urination,  the 
nature  of  the  vulnerating  body,  the  degree  and  direction  of  the 
force,  the  location  of  the  injury,  all  these  points  have  direct 
bearing. 

The  symptoms  presented  vary  in  intensity  and  modality,  and 
will  depend  upon  the  time  that  has  elapsed  before  the  examina- 
tion is  made.  The  phenomena  that  attend  rupture  of  the  hollow 
viscera  enable  us  to  make  an  earlier  and  more  positive  diagnosis 
than  in  cases  of  injury  to  solid  organs  alone ;  but,  as  we  shall  see 
in  the  study  of  injuries  of  the  special  viscera,  contusions  gener- 
ally produce  multiple  lesions,  and  the  conspicuous  symptoms  of 
one  may  obscure  all  thought  of  another. 

Pain:  Presuming  that  the  patient  is  seen  immediately  or  soon 
after  the  occurrence  of  a  severe  contusion  of  the  abdomen,  we 
usually  find  him  in  pain,  influenced  in  every  case  by  the  suscep- 
tibility of  the  individual  and  the  degree  of  shock.  Profound 
shock  obtunds  the  sensibilities.  The  pain  may  be  severe  in  the 
most  superficial  minor  injury,  or  insignificant  and  transitory  in 
the  gravest  visceral  lesion.  It  may  be  local  or  general ;  it  may 
be  reflected ;  it  may  be  only  provoked  by  movement  or  pressure. 
It  is  sometimes  described  as  tearing,  as  if  something  had  broken 
loose,  or  burning;  it  is  usually  continuous  and  not  paroxysmal. 
It  is  to  be  taken  in  evidence,  but  is  never  diagnostic. 

Shock:  After  pain,  the  most  appealing  symptom  is  the  gen- 
eral condition  of  the  patient.  Due  allowance  must  be  made  for 
mental  excitement,  for  fright  and  apprehension.  Profound  col- 
lapse may  attend  contusion  in  which  there  is  no  visceral  injury. 
"  I  have  seen  marked  collapse  with  no  symptoms  of  rupture, 
patient  shortly  react,  and  be  well  in  a  few  days"  (Manley). 
Discount,  as  we  must,  intra-abdominal  injuries  by  these  accepted 
facts,  yet  the  presence  of  shock,  persistent  and  severe,  must  be 
regarded  as  strongly  affirmative  of  visceral  lesion.     The  absence 
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of  shock  for  a  time  proves  nothing.  Literature  abounds  in  cases 
of  extensive  intra-abdominal  injury  in  which  immediate  shock 
was  not  present  to  any  noticeable  degree.  Personal  experience 
confirms  this;  yet  exceptional  cases  do  not  constitute  the  rule, 
and  in  no  class  of  accidents  is  shock  so  constantly  present  as  in 
subperitoneal  ruptures.  The  reasons  for  this  are  many ;  the 
mental  attitude  of  the  patient  has  already  been  spoken  of;  the 
violence  is  frequently  received  over  the  great  sympathetic  plex- 
uses, hypogastric  and  solar ;  the  often  extensive  and  multiple  in- 
juries; the  extravasation  of  foreign  matter  upon  the  sensitive 
peritoneum ;  lastly  and  chiefly,  the  hemorrhage  which  attends 
these  lesions ;  one  or  all  combined  lower  or  suspend  the  vital 
functions.  It  is  unfortunately  true  that  the  intensity  of  shock 
is  not  commensurate  with  the  severity  of  the  injury;  it  is  also 
true  that  shock  is  not  always  immediate  and  pronounced.  Sud- 
den shock  may  be  due  to  the  nervous  impression,  alarming  at 
the  time,  yet  transient.  Far  more  serious  is  it  for  the  patient  to 
show  progressive  shock ;  and  if  associated  with  acute  anemia, 
recurring  syncope,  restlessness,  and  thirst,  it  indicates  hemor- 
rhage. 

Shock  denotive  of  subparietal  visceral  injury  is  expressed  by 
the  extreme  pallor  of  the  skin,  the  dull,  lustreless  eye,  the  dilated 
pupil,  the  pinched,  drawn  countenance,  the  shallow,  irregular, 
sighing  respiration,  the  cold  extremities,  the  feeble,  flickering  or 
intermittent  pulse,  subnormal  temperature,  obtunded  mentality, 
blunted  sensibilities,  and  relaxed  sphincters.  Nausea  and  vomit- 
ing are  rather  constant  symptoms. 

In  less  profound  shock  the  patient  may  be  extremely  restless, 
screaming  with  pain,  even  delirious,  and  calling  for  water.  In 
some  instances  which  I  have  observed,  the  pulse  may  be  very 
slow  and  compressible,  all  other  symptoms  evincing  unmistakable 
shock. 

Physical  Signs. — Muscular  rigidity  is  a  local  sign  of  greatest 
value  of  intra-abdominal  injury.  The  presence  of  general  ab- 
dominal rigidity,  associated  with  pain,  tenderness,  and  shock, 
is  especially  significant  of  stomachal  or  intestinal  rupture.  In 
lacerations  of  solid  viscera  with  attendant  hemorrhage,  rigidity 
is  often  absent. 
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If,  soon  after  the  receipt  of  an  injury,  free  fluid  is  detected  in 
the  peritoneal  cavity  by  varying  or  abnormal  areas  of  dulness, 
and  the  patient  shows  evidence  of  acute  anemia  and  shock,  in- 
ternal injury  with  hemorrhage  cannot  be  doubted. 

Sudden  tympany  with  efifacement  of  hepatic  and  splenic  dul- 
ness,  the  physical  sign  of  the  rupture  of  a  hollow  viscus  first 
pointed  out  by  Morris,  is  fallacious  and  misleading.  It  is  often 
absent ;  it  is  frequently  too  late  in  development  for  diagnostic 
purposes ;  distention  of  the  colon  may  cause  the  same  displacing 
resonance. 

Meagre  as  the  symptoms  may  appear,  they  are  frequently  all 
that  are  ofifered  for  diagnosis  immediately  after  the  accident. 
The  further  symptoms  are  not  of  the  intra-abdominal  injury  it- 
self, but  of  the  effects  or  complications  that  arise  therefrom.  To 
await  the  development  of  these  is  to  incur  the  hazard  of  infec- 
tion and  its  increasing  dangers.  The  diagnosis  must  be  made 
within  the  first  twenty-four  hours.  General  symptoms  are 
meagre  and  mythical  (Michaux).  All  classifications  are  artifi- 
cial and  of  no  value  (Le  Dentu).  Yet  a  knowledge  of  the  acci- 
dent, and  the  general  resultant  condition  of  the  patient,  aided 
as  we  are  sometimes  by  specific  symptoms  indicative  of  injury 
of  certain  viscera,  as  hematemesis,  melena,  and  hematuria,  force 
upon  us  the  necessity  of  definitely  determining  the  nature  and 
extent  of  the  injury;  and  this  can  only  be  done  through  explora- 
tory incision,  the  only  certain  means  of  diagnosing  subparietal 
injuries  of  abdominal  viscera,  and  the  first  step  in  their  success- 
ful treatment. 

Prognosis.^ — Nimier,  who  strongly  advocates  the  expectant  treat- 
ment, has  collected  307  contusions  from  the  kicks  of  horses;  215 
recovered,  92  died.  Kirmisson  says  that  when  a  man  is  kicked 
in  the  abdomen  by  a  horse  he  has  one  chance  in  three  of  dying. 
Those  dying,  however,  may  be  the  only  ones  that  receive  inter- 
nal injury.  This  is,  perhaps,  the  most  frequent  causative  acci- 
dent, and  it  must  be  borne  in  mind  that  the  blow  is  limited  in 
area,  often  glancing,  and  rarely  received  in  its  full  force ;  yet  the 
mortality  of  about  30  per  cent,  shows  the  dangers  of  contusions 
from  this  comparatively  moderate  force.  The  rupture  of  hollow 
viscera  is  attended  almost  invariably  by  fatal  result  unless 
treated  operatively.     The  general  mortality  of  contusions  of  the 
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abdomen  with  rupture  of  viscera  is  placed  at  96  per  cent.  In 
our  table  of  collected  cases  we  find  67  contusions  of  the  abdomen 
subjected  to  operation,  with  29  recoveries  and  38  deaths,  a  re- 
cover}^ rate  of  43.3  per  cent.  There  were  46  cases  treated  ex- 
pectantly ;  T,~  died,  9  recovered,  showing  a  recovery  rate  of  only 
19.5  per  cent,  under  the  expectant  treatment,  against  43.3  per 
cent,  treated  operatively. 

Surgical  Indications. — In  the  doubtful  cases  in  which  all  knowl- 
edge of  the  accident  is  wanting,  in  which  the  symptoms  are  neither 
insignificantly  mild  nor  alarmingly  severe,  it  is  advised  to  treat 
them  expectantly  (Berndt)  ;  to  keep  an  armed  expectancy  ;  to  keep 
them  under  observation  for  twenty-four  hours  (Bryant).  In  doubt- 
ful cases  all  text-books  advise  rest,  opium,  and  limited  diet,  and 
qualify  this  by  saying  that  if  symptoms  of  internal  rupture  de- 
velop, then  laparotomy  is  advisable.  \Vhen  symptoms  of  this 
appear  it  is  generally  too  late  for  successful  operation.  Sir  Wil- 
liam MacCormac,  in  speaking  of  contusions  of  the  abdomen,  says 
that  there  is  no  condition  in  which  the  rule  is  more  applicable, 
"  \\'hen  in  doubt,  operate."  Operation,  however,  should  not  be 
undertaken  heedlessly,  but  after  judicial  investigation  of  the  his- 
tory and  symptoms.  Severe  pain  and  muscular  rigidity,  even 
without  shock,  call  for  operation.  Hematuria,  hematemesis,  or 
melena,  with  pain  and  shock,  urgently  demand  it.  Ichel  says 
that  if  the  pulse  increases  out  of  proportion  to  body-temperature, 
operation  should  be  done. 

Against  exploratory  operation  and  its  imaginary  dangers 
Manley  thus  forcibly  and  erroneously  expresses  himself:  "Sur- 
geons should  have  the  candor  and  honesty  to  confess  that  when 
perforation  is  absent  opening  of  the  abdomen,  the  disturbance 
of  protective  adhesions,  the  displacing  of  firm  blood-clots,  and 
opening  of  large,  hidden,  deeply-lodged  blood-trunks  may  cut  oflE 
the  patient's  only  chance  of  recovery.  ...  It  is  yet  an  open  ques- 
tion whether  w-e  are  ever  justified  in  opening  the  abdomen  for 
treatment  of  a  hemorrhage  within  it  produced  by  a  contusion." 

The  intraperitoneal  hemorrhage  proclaims  an  intra-abdominal 
wound.  The  source  of  the  bleeding  and  the  special  nature  of 
the  injury  are  entirely  conjectural  in  most  instances.  We  have 
to  guide  us  only  this  general  clinical  fact :  stomachal  and  intes- 
tinal ruptures  do  not  bleed  as  freely  as  those  of  the  mesentery 
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and  solid  viscera.  From  hemorrhage,  primary  or  recurring, 
many  of  these  patients  die.  It  is  surely  not  rational  surgery  to 
permit  this  disaster  while  we  are  quibbling  over  the  propriety  of 
opening  the  abdomen.  Zeidler,  in  speaking  particularly  of  lacer- 
ations of  the  liver,  says  that  special  symptoms  do  not  arise  until 
late,  and  that  the  danger  is  within  the  first  twenty-four  hours. 
This  danger  is  hemorrhage.  Carwardine's  patient  presented 
symptoms  of  shock  from  hemorrhage ;  he  was  pulseless  and  ex- 
sanguinated. The  abdomen  was  quickly  opened.  "  Rupture  ex- 
tended across  the  under  surface  from  position  of  gall-bladder  to 
posterior  part,  dividing  the  liver  almost  in  twain."  This  patient 
was  in  perfect  health  in  two  months ;  without  operation  death 
was  inevitable.  McBurney's  patient  was  in  shock,  the  peri- 
toneal cavity  completely  filled  with  blood-clots  ;  ruptured  spleen 
was  found.  Its  removal  was  necessary  to  control  the  hemorrhage. 
Recovery  was  uneventful. 

These  are  impressive  illustrations  of  the  necessity  of  quick 
interference  in  intraperitoneal  hemorrhage  from  contusions. 
Years  ago,  in  1882,  Marion  Sims  indicated  the  danger  of  extra- 
vasated  blood  into  the  peritoneal  cavity.  It  is  now  known  that 
if  the  patient  escapes  death  by  exsanguination  the  danger  of 
sapremia  awaits  him,  even  though  he  may  escape  peritonitis. 
Shock  due  to  hemorrhage  does  not  contraindicate  operation,  but 
is  a  demand  for  it. 

In  all  cases  of  contusion  in  which  the  phenomena  that  pertain 
to  lesions  of  certain  viscera  appear,  we  are  enlightened  in  our 
diagnosis  and  encouraged  to  undertake  repair. 

Then  in  conclusion,  in  all  cases  of  subperitoneal  visceral  in- 
jury, diagnosed  or  strongly  suspected,  if  the  general  condition  of 
the  patient  permits,  laparotomy  should  be  done ;  and  success  will 
be  in  direct  proportion  to  the  promptness  of  the  intervention. 
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SUBPARIETAL  RUPTURE  OF  THE  STOMACH. 

Frequency. — The  protection  afforded  by  the  costal  margin,  the 
thick  walls  of  the  stomach,  its  usually  flaccid  state,  and  its  want 
of  firm  bony  background  are  sufficient  reasons  to  account  for 
the  infrequency  of  rupture  of  the  stomach  from  contusions. 

Etiology. — Well-directed  blows,  especially  from  the  left  side,  en- 
gaging the  stomach  between  the  force  and  the  vertebras,  are  in- 
juries most  likely  to  be  attended  by  rupture  of  the  stomach.  If 
the  stomach  is  distended  with  food  or  gas  at  the  time  of  the 
accident,  it  is  more  susceptible  to  injury.  Morbid  states  of  the 
walls  of  the  stomach  render  it  liable  to  rupture  from  slight  vio- 
lence. Overdistention  from  lavage  in  similar  conditions  may 
produce  rupture. 

Pathology. — Rupture  of  the  stomach  from  contusion  most  fre- 
quently occurs  along  the  greater  curvature.  The  location  of  the 
rupture  in  those  instances  in  which  there  is  a  predisposing  ele- 
ment of  previous  mural  disease  is  determined  by  the  site  of  that 
disease.  Rupture  of  the  stomach  rarely  occurs  without  compli- 
cation. The  spleen  and  diaphragm  are  frequently  implicated 
also.  The  entire  wall  of  the  stomach  is  usually  rent ;  the  peri- 
toneal coat  is  less  yielding  than  the  inner  linings.  If  the  rup- 
ture is  small  the  extravasation  may  be  circumscribed,  resulting 
in  local  suppuration.  Spontaneous  healing  is  not  to  be  expected. 
Hemorrhage  may  be  a  prominent  feature,  though  peritonitis  is 
the  usual  cause  of  death. 

Symptoms. — Pain  of  a  tearing,  burning  character  usually  attends 
the  accident.  Shock  is  generally  immediate  and  pronounced. 
Vomiting  is  a  constant  symptom ;  blood  generally  appears  in  the 
vomitus;  the  absence  of  blood  does  not  warrant  the  conclusion 
that  the  stomach  is  not  lacerated.  There  may  be  hematemesis 
without  complete  rupture  of  the  stomach-wall;  in  such  instances 
we  must  take  into  consideration  the  nature  of  the  accident  and 
the  associate  symptoms.  Muscular  rigidity  is  usually  marked. 
The  diagnosis  may  be  accurately  determined  by  the  inflation  of 
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the  stomach  with  air  or  with  gas;  if  it  responds  by  dilatation,  it  is 
reasonabh-  certain  that  there  is  no  perforation.  If,  on  the  other 
hand,  the  stomach  cannot  be  distended,  the  gas  escapes  into  the 
general  peritoneal  cavity,  producing  tympany  with  effacement 
of  areas  of  normal  dulness.  The  objection  to  the  above  diagnostic 
test  is  the  straining  and  vomiting  attending  the  passage  of  the 
tube,  which,  should  rupture  exist,  would  increase  the  extravasa- 
tion. And,  furthermore,  the  condition  of  the  patient  may  pre- 
clude a  measure  so  exhausting. 

Prognosis. — The  violence  is  usually  great,  causing  associate  in- 
juries which  make  prognosis  extremely  grave.  Without  opera- 
tive intervention  the  mortality  is  practically  100  per  cent. 
In  our  list  we  find  4  cases  of  rupture  of  the  stomach ;  2  subjected 
to  operation  recovered ;  2  not  operated  upon  died. 

Surgical  Indications. — Laparotomy  should  be  done  immediately 
if  the  patient's  condition  permits.  If  profound  shock  not  due  to 
hemorrhage  is  present,  we  should  wait  for  evidences  of  reaction. 
In  injuries  of  this  organ  death  frequently  occurs  in  the  initial 
shock. 


SUBPARIETAL  RUPTURE  OF  THE  INTESTINES. 

Frequency. — Curtis  found  rupture  of  the  small  intestine  in  112 
out  of  116  cases  of  visceral  rupture  from  contusion.  In  21  cases 
of  traumatic  rupture  of  the  alimentary  canal,  Makins  found  the 
rent  situated  in  the  small  intestines  16  times.  Laplace  says  that 
the  small  intestine  is  ruptured  in  75  per  cent,  of  cases.  In  89 
cases  of  intra-abdominal  injury,  23.59  P^^  cent,  were  in  some 
portion  of  the  intestinal  canal.  In  113  cases  of  subparietal  rup- 
ture of  viscera  that  we  have  collected,  64  were  of  the  intestines. 
In  the  order  of  frequency  comes  the  ileum  first,  then  jejunum, 
colon,  duodenojejunal  junction,  and  duodenum. 

ExiOLOGY.^Rupture  of  the  intestines  usually  follows  well-directed 
violence,  the  percussion-force  being  applied  to  a  small  area.  The 
determining  cause  of  intestinal  rupture  is  the  engagement  of  the 
intestine  between  the  vulnerating  force  and  the  posterior  bony 
wall  of  the  abdomen.  In  falls  from  a  great  height  the  duodeno- 
jejunal junction  may  be  ruptured.  Injuries  to  the  sides  of  the 
abdomen  or  at  the  brim  of  the  pelvis  may  cause  rupture  of  the 
large  intestine.  Under  general  etiology  we  emphasized  the 
various  conditions  predisposing  to  rupture. 

Pathology. — The  immediate  cause  of  intestinal  rupture  is  the 
compression  of  the  gut  against  the  bony  parts,  tearing  or  lacer- 
ating it,  and  so  compressing  it  that  necrosis  with  perforation 
follows  soon  after.  In  some  instances  the  intestine  shows  a  con- 
tused area,  the  actual  rupture  being  some  inches  removed ;  in 
such  cases  the  unequal  tension  of  gaseous  contents  has  caused 
the  bursting  of  the  intestines.  The  laceration  may  be  linear, 
extending  through  several  inches ;  circular,  completely  severing 
the  gut:  or  a  jagged  rent;  or  the  gut  may  be  simply  torn  from 
its  mesentery.  Lacerations  of  the  kidney  are  frequently  asso- 
ciated with  rupture  of  the  colon,  and  in  extensive  buffer  contu- 
sions we  may  expect  to  find  complications  in  any  viscus.  Me- 
senteric rents,  however,  with  rupture  of  large  blood-vessels  are 
the  most  fi-equent  complication ;  and  to  this  last  injury  is  gener- 
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ally  due  the  free  hemorrhage,  as  uncomplicated  intestinal  rup- 
ture is  rarely  accompanied  by  much  bleeding.  The  size  of  the 
opening  usually  permits  some  extravasation  of  intestinal  con- 
tents, to  which,  though  not  necessarily  extensive,  the  rapidly- 
developing  peritonitis  is  due. 

Symptoms. — Pain:  Pain  is  usually  described  as  severe;  it  may 
be  colicky  or  continuous  and  burning.  Profound  shock  attends 
it.  It  is  a  constant  symptom,  though  varying  in  intensity.  It  is 
generally  referred  to  the  umbilical  region.  In  injuries  of  the 
colon  it  may  be  localized. 

Shock:  The  nature  of  the  accident,  the  seat  of  the  blow,  the 
condition  and  temperament  of  the  patient,  have  their  influence 
in  the  manifestation  of  shock.  Profound  collapse,  from  which 
there  is  no  reaction,  may  be  present.  The  degree  of  shock  varies 
from  this  to  severe,  mild,  or  slight.  Immediately  following  the 
accident  appreciable  shock  may  not  be  present,  yet  a  few  hours' 
observation  will  reveal  it.  The  general  condition  of  the  patient 
is  indicative  of  "  abdominal  shock."  In  severe  cases  we  have 
subnormal  temperature  with  irregular  pulse.  In  all  cases  the 
pulse  progressively  increases  in  frequency  and  weakens.  The 
respiration  is  significant ;  it  is  thoracic,  shallow,  and  sighing. 

Vomiting:  Vomiting  is  a  common  symptom;  it  becomes  of 
diagnostic  value  when  it  is  persistent  and  intractable   (Berndt). 

Urinary  Disturbance:  In  all  intra-abdominal  injuries,  there 
may  be  partial  or  complete  suppression  of  urine.  Occasionally 
vesical  tenesmus  is  complained  of. 

Obstipation:  After  a  rupture  of  the  intestinal  tract  there  is 
usually  an  arrest  of  all  bowel-action,  and  obstipation  becomes  a 
feature  of  the  case.  Bloody  stools,  therefore,  if  they  appear  at 
all,  are  too  late  for  diagnostic  purposes. 

Physical  Signs. — Muscular  Rigidity:  The  abdomen  is  usually 
fixed,  does  not  respond  to  respiratory  movements,  is  frequently 
retracted.  Muscular  rigidity  appears  in  fully  75  per  cent,  of  the 
cases  of  intestinal  rupture.  ]\Iakins,  Deaver,  and  Angerer  insist 
upon  its  diagnostic  value.  Copious  hemorrhage,  profound  shock, 
insensibility,  and  alcoholism  antagonize  its  development. 

Abdominal  Tenderness :  The  blow  may  produce  superficial  in- 
jury sufficient  to  cause  local  tenderness.  General  hyperesthesia 
is   common   after   any    intra-abdominal    accident.     In    intestinal 
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rupture  we  cannot  rely  upon  local  tenderness  for  guidance,  either 
as  to  extent  or  seat  of  injury.  Peritoneal  inflammation,  local  or 
general,  soon  gives  rise  to  tenderness.  As  an  early  symptom  it 
is,  therefore,  of  little  value. 

Splenic  and  Hepatic  Dulness:  I  cannot  attach  any  great  im- 
portance to  the  much-talked-of  sign  of  the  disappearance  of 
splenic  and  hepatic  dulness.  It  is  usually  entirely  absent.  It 
appears  so  late  that  it  is  often  of  little  value,  and  is  frequently 
simulated  by  the  meteorism  of  peritonitis. 

Areas  of  Dulness:  Usually  the  marked  rigidity  disguises  the 
physical  signs  elicited  by  percussion.  If  hemorrhage  is  present 
sufficient  in  amount  to  produce  relaxation,  the  free  fluid  may  be 
detected  in  the  cavity,  or  localized  collections  may  be  outlined 
by  dulness.  We  must  not  confound  this  with  the  general  dul- 
ness due  to  collapse  of  intestines  and  rigidity  of  the  abdominal 
wall.  Makins  emphasizes  the  value  of  an  area  of  impaired  reso- 
nance, which  he  says  is  due  to  effusion  and  plastic  lymph,  pro- 
ducing early  adhesions  at  the  site  of  injury.  This  can  only  be 
of  value  several  hours  after  the  receipt  of  the  hurt,  and  does  not 
belong  to  the  category  of  immediate  symptoms. 

Localized  emphysema  may  develop  in  colonic  or  duodenal  rup- 
ture. 

Summary  of  Symptoms. — The  essential  and  most  important  in- 
formation in  the  diagnosis  of  intestinal  rupture  is  the  history 
of  the  accident,  embracing  every  point  emphasized  in  the  gen- 
eral symptomatology  of  subparietal  injuries  of  abdominal  organs. 
Pain,  shock,  and  muscular  rigidity  are  our  most  reliable  symp- 
toms, yet  the  examination  must  be  painstakingly  analytical,  and 
the  conclusions  should  rest  upon  the  complexus  and  conformity 
of  symptoms. 

Prognosis. — In  i6o  cases  expectantly  treated,  149  died,  xi  re- 
covered, 10  of  which  had  fecal  fistula  (Angerer).  In  36  cases  of 
intestinal  rupture  due  to  the  kicks  of  horses,  35  died  (Chavasse). 
We  may  well  ask.  Was  the  thirty-sixth  case  correctly  diagnos- 
ticated as  rupture?  Bryant  reports  6  cases  of  rupture  of  the 
intestines,  one  of  the  duodenum ;  all  died  without  abdominal 
section.  Death  in  a  few  hours  after  the  accident  is  due  to  shock 
or  hemorrhage,  later  to  peritonitis.  Collier  reports  2  cases  of 
ruptured  ileum  in  which  death  occurred  three  weeks  after  the 

41 


642  SURGICAL   DISEASES    OF    THE    ABDOMEN. 

accident :  these  cases  are  notable  for  the  long  time  the  patients 
survived.  Several  instances  are  reported  of  patients  dying  sud- 
denly in  collapse  from  the  fifth  to  tenth  day.  Of  the  45  cases 
in  our  table  subjected  to  operation,  18  recovered  and  27  died;  of 
the  19  treated  expectantly,  5  recovered  and  14  died.  In  the  5 
recoveries  without  operation  there  must  always  exist  a  doubt 
of  the  correctness  of  diagnosis. 

Surgical  Indications. — Abdominal  section  should  be  resorted  to 
immediately  upon  recognition  of  the  injury,  the  condition  of  the 
patient  permitting.  The  injured  gut  should  be  repaired  by  su- 
ture ;  resected,  if  necessary.  All  hemorrhage  must  be  controlled, 
other  viscera  examined,  abdominal  cavity  cleansed,  preferably 
with  dry  gauze  ;  irrigation  should  not  be  employed  unless  there 
is  evidence  of  wide  extravasation. 
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SUBPARIETAL  INJURIES  OF  THE  LIVER. 

Frequency. — After  the  intestines,  the  liver  suffers  injury  next  in 
frequency  from  abdominal  traumatism.  Our  table  shows  that  of 
the  113  subparietal  injuries  of  the  abdominal  viscera,  in  20  the 
liver  was  involved. 

Etiology. — Direct  violence,  kicks,  blows,  or  heavy  weights,  as  the 
wheels  of  a  carriage  passing  over  the  region  of  the  liver,  result 
almost  certainly  in  injury  to  its  structure.  In  violent  concus- 
sions, as  in  falls  from  a  great  height,  the  liver  is  broken  from 
its  attachments,  its  substance  lacerated  or  disorganized.  Squeez- 
ing, either  by  forced  flexion  of  the  trunk,  as  in  elevator  accidents, 
or  by  compression,  produces  the  most  extensive  form  of  injury. 
The  proximity  of  the  liver  to  the  parietes,  its  great  size,  fragile 
structure,  and  unyielding  capsule  are  anatomical  reasons  render- 
ing it  especially  susceptible  to  injury.  In  one  instance  muscu- 
lar contraction  alone  resulted  in  injury  of  it  (Waring).  It  must 
be  appreciated  that  subparietal  injuries  of  the  liver  may  follow 
the  slightest  violence. 

Pathology. — Injuries  of  the  liver  from  contusions  may  involve 
the  capsule  or  be  entirely  within  the  substance  of  the  organ. 
Parenchymatous  injuries,  unaccompanied  by  apparent  laceration, 
pursue  invariably  a  fatal  course ;  the  arrest  of  the  hepatic  func- 
tion and  the  shock  of  the  accident  usually  cause  immediate  death. 
In  other  instances  the  subsequent  pathological  course  is  that  of 
a  diffuse  hepatitis,  probably  suppurative,  with  an  almost  cer- 
tainly fatal  termination.  Wounds  of  the  liver  bleed  freely,  and 
this  is  the  most  conspicuous  feature  in  the  pathology.  The  es- 
cape of  bile  into  the  peritoneal  cavity  in  small  amount  is  com- 
paratively harmless,  but  when  continuous  it  locally  irritates  and 
favors  peritonitis,  and  its  absorption  produces  cholemia.  In  rup- 
ture involving  the  gall-bladder  or  biliary  ducts,  the  phenomena 
of  icterus  are  marked.  The  associate  injury  to  the  peritoneum 
and  to  other  viscera  invites  infection.  We  find  as  complications 
fractures  of  the  ribs,   diaphragmatic   rents,   laceration   of   the   kid- 
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ney,  ruptures  of  the  small  intestine  and  colon.  Such  associate 
injuries  increase  the  immediate  mortality,  and  gravely  influence 
the  ultimate  prognosis.  Of  135  cases  of  rupture  of  the  liver,  the 
right  lobe  alone  was  involved  in  81. 

Symptoms. — The  history  of  a  direct  blow  or  broad-side  con- 
cussion, a  knowledge  of  the  nature  of  the  accident,  is  of  mate- 
rial aid  in  estimating  the  probability  of  hepatic  injury.  The  rec- 
ognition of  a  specific  injury  of  the  liver  is  very  difficult,  and  the 
symptomatology  is  best  considered  in  two  stages,  irniuediafe  and 
remote. 

Owing  to  the  immediate  and  continuous  hemorrhage  which 
accompanies  these  accidents,  shock  is  generally  pronounced. 
The  immediate  shock,  if  the  violence  is  moderate,  may  be  only 
slight,  but  its  progressively  deepening  character  is  the  salient 
feature  of  it.  It  is  the  shock  of  hemorrhage.  The  patient,  there- 
fore, becomes  markedly  anemic,  is  extremely  restless — is  thirsty 
— not  infrequently  delirious ;  as  the  shock  increases  he  becomes 
relaxed,  pupils  dilate,  his  extremities  and  tongue  become  cold ; 
he  relapses  into  coma  from  cerebral  anemia,  and  dies  usually 
within  a  few  hours  after  the  accident.  If  the  hemorrhage  is 
less  copious,  reaction  may  occur.  In  this  stage  the  patient  is 
frequently  transported  to  the  hospital,  or  carelessly  moved ;  then 
fresh  hemorrhage  occurs,  as  denoted  by  recurring  syncope  and 
relapsing  shock. 

Should  the  bleeding  be  temporarily  arrested,  our  attention  is 
now  called  to  other  symptoms.  The  pain  may  not  have  been  a 
conspicuous  feature ;  it  depends  largely  upon  the  nature  of  the 
violence,  and  upon  extraneous  circumstances.  In  uncomplicated 
subparietal  injuries  of  the  liver  the  severity  of  the  pain  is  an 
unimportant  and  variable  symptom.  There  are  two  features 
connected  with  it  that  are  somewhat  diagnostic:  it  is  intensified 
by  vomiting,  hiccough,  or  movement  of  the  body,  and  influenced 
by  respiration ;  it  is  referred  to  the  right  shoulder  oftentimes. 
Vomiting,  a  symptom  common  to  internal  injuries,  is  usually 
present,  but  has  no  special  significance.  Hiccough  is  a  serious 
symptom  when  it  appears  early ;  in  many  instances  it  suggests 
diaphragmatic  injur)';  in  three  cases  of  wounds  of  the  diaphragm 
and  liver  personally  observed,  distressing  hiccough  was  an  early 
symptom. 
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Physical  Signs.- — In  addition  to  the  general  appearance  deno- 
tive  of  shock,  patients  with  injuries  of  the  liver,  perhaps  more 
than  with  other  intra-abdominal  injuries,  voluntarily  restrain 
the  respiratory  movements.  The  abdominal  muscles  are  fixed, 
and  respiration  is  thoracic.  Patients  further  aid  in  restraining 
movement  of  the  liver  by  holding  the  side  with  the  hand.  Mus- 
cular rigidity,  so  characteristic  of  intestinal  rupture,  is  not 
marked  in  these  cases — indeed,  it  may  be  wanting.  Local  ex- 
amination may  be  practically  negative.  If,  however,  the  hemor- 
rhage has  been  profuse,  the  presence  of  blood  free  in  the  peri- 
toneal ca-v'ity  may  be  detected,  or  it  may  accumulate,  forming  only 
a  local  area  of  dulness  in  the  right  lumbar  and  hypogastric 
regions. 

As  Zeidler  very  aptly  says,  rupture  of  the  liver  is  very  diffi- 
cult to  diagnose  ;  the  symptoms  and  physical  signs  in  the  first 
twenty-four  hours  are  often  insignificant,  and  this  is  the  period 
of  danger,  as  fatal  hemorrhage  may  occur.  After  twenty-four 
hours  symptoms  may  occur  specific  of  hepatic  injury. 

The  pain,  local  and  referred,  is  more  pronounced ;  there  is  defi- 
nite local  tenderness  over  the  liver;  and  primary  icterus  from 
the  absorption  of  bile  from  the  peritoneum  now  appears.  If  the 
gall-bladder  or  its  ducts  have  been  ruptured,  deep  cholemia  with 
bile-stained  urine,  persistent  vomiting,  and  cerebral  symptoms 
are  marked.  According  to  Edler,  icterus  appears  in  about  one- 
fifth  of  the  cases.  Glycosuria  is  not  a  constant  symptom  of 
hepatic  injury.  After  twenty-four  hours  the  abdominal  symp- 
toms depend  upon  the  amount  of  blood  effused,  and  upon  the 
rapidity  of  infection. 

Prognosis. — There  are  four  undoubted  cases  of  healed  lacera- 
tions of  the  liver,  hence  the  possibility  of  spontaneous  recovery 
cannot  be  denied.  Edler  fixes  the  mortality  of  subparietal  he- 
patic rupture  at  85.7  per  cent.  Pirogoff,  in  speaking  of  wounds 
of  the  liver  in  general,  asserted  that  in  his  experience  they  were 
always  complicated  and  fatal.  Expectantly  treated,  they  are 
practically  regarded  as  hopeless. 

Contrast  this  with  results  obtained  by  operative  interference. 
In  46  cases  of  traumatism  of  the  liver  and  bile-ducts,  33  recov- 
ered, and  13  died,  an  operative  recovery  of  71.74  per  cent.  (Ter- 
rier and  Auvray).     In  our  table  of  20  collected  cases,  8  were 
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submitted  to  operation,  with  5  recoveries  and  3  deaths;  of  the  12 
treated  expectantly,  only  one  recovered.  Still,  we  must  bear  in 
mind  that  the  occurrence  of  liver-cell  emboli  may  set  at  naught 
the  best  efiforts ;  the  more  severe  and  extensive  the  laceration, 
the  more  apt  is  such  a  misfortune  to  occur  (de  Forrest). 

Dr.  A.  B.  Johnson's  patient  appeared  to  be  dying,  was  in  ex- 
treme shock ;  abdomen  was  opened  one  and  a  half  hours  after 
the  accident ;  belh^  was  found  full  of  blood ;  there  was  a  ragged 
tear  in  the  right  lobe  of  the  liver  bleeding  freely ;  the  liver  was 
partly  torn  from  the  diaphragm ;  there  was  also  a  transverse  rupture 
in  the  right  kidney.  The  patient  expectorated  blood,  showing 
injur)'  of  the  lung.    Yet  he  recovered  after  operation. 

In  Heaton's  case  there  was  laceration  of  the  liver,  and  a  wound 
of  the  kidney  necessitating  nephrectomy.    The  patient  recovered. 

One  of  the  most  extensive  wounds  treated  successfully  by 
operation  is  recorded  by  Carwardine.  In  this  case  the  liver  was 
torn  almost  in  twain,  yet  in  two  months  the  patient  was  well  and 
strong. 

Surgical  Indications. — In  view  of  the  above  results  it  cannot 
be  questioned  but  that  diagnosticated  or  supposed  subparietal 
injuries  of  the  liver  should  be  treated  by  immediate  abdominal 
section.  Shock  is  no  contraindication,  unless  the  patient  be 
actually  dying.  Schlatter  reports  5  cases  of  wounds  of  the  liver 
in  which  hemorrhage  was  controlled  and  wounds  closed  by  su- 
ture; 2  recoveries.  Cat-gut  suture  is  no  doubt  the  preferable 
way  of  dealing  with  these  wounds,  but  such  sutures  are  not 
always  effective ;  even  when  tied  over  strips  of  gauze  they  may 
cut.  If  the  wound  can  be  securely  sutured,  and  hemorrhage  con- 
trolled, the  abdomen  may  be  closed  without  drainage,  a  very 
desirable  point ;  yet  we  frequently  have  to  resort  to  packing  with 
gauze,  which  is  to  be  preferred  to  the  cautery  or  steam  advocated 
by  Doyen. 
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SUBPARIETAL  INJURIES  OF  THE  PANCREAS. 

Frequency. — The  remote  location  of  the  pancreas,  protected  by 
the  ribs  and  overlying  viscera,  shields  it  from  laceration  and  con- 
tusion.    Uncomplicated  injuries  of  it,  therefore,  are  very  rare. 

Etiology. — Heavy  weights  passing  over  the  abdomen,  crushing 
in  the  ribs,  are  usually  the  cause  of  rupture  of  the  pancreas.  In 
7  out  of  lo  cases  this  was  found  to  be  the  character  of  the  vul- 
nerating  force. 

Pathology. — The  pancreas  may  be  simply  contused,  lacerated,  or 
completely  severed.  The  hemorrhage  that  attends  the  injury  is 
profuse.  Senn  has  shown  experimentally  that  when  the  duct  is 
severed,  atrophy  of  the  distal  portion  occurs,  as  it  is  not  possible 
to  restore  the  continuity  of  the  pancreatic  duct;  this  degenera- 
tive change  may  go  on  aseptically  and  without  harmful  results. 
Hemorrhage  from  the  pancreas  usually  collects  in  the  lesser  peri- 
toneal cavity,  and  if  death  is  not  immediate,  we  have  a  sero- 
hemorrhagic cystic  accumulation,  which  is  very  different  from 
a  true  traumatic  pancreatic  cyst,  in  which  the  peritoneum  is  not 
torn.  The  crushing  character  of  the  force  usually  produces  a 
complicated  injur}- ;  liver,  spleen,  kidney,  intestines  are  fre- 
quently associated  in  the  hurt.  In  5  cases  death  was  immediate 
in  consequence  of  the  extensive  injuries. 

Symptoms. — Pain,  shock,  vomiting,  the  usual  symptoms  of  ab- 
dominal peritonism,  are  present.  There  are  no  specific  symp- 
toms by  which  we  can  diagnose  rupture  of  the  pancreas  with- 
out exploratory  incision.  Leith  says  that  after  the  abdomen  is 
opened  it  is  necessary  to  use  a  Fergusson's  speculum  with  elec- 
tric light  in  order  to  obtain  a  view  of  the  pancreas. 

The  symptoms  by  which  pancreatic  injury  is  recognized  are 
the  symptoms  of  the  effect  of  the  injury,  occurring  days  or  weeks 
afterwards.  Emaciation  is  marked  and  rapid.  Diarrhea  is  not 
mentioned.  Perversion  of  appetite,  observed  in  the  cases  of 
Hadra  and  of  Brown,  may  be  noticeable.  In  Hadra's  case  the 
boy  could  eat  six  or  eight  boiled  eggs  at  one  time ;  certain  articles 
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of  food  were  obnoxious  to  him  ;  he  detested  table-salt.  In  sev- 
eral instances,  a  few  days  after  the  receipt  of  the  injury  a  cystic 
tumor  has  been  observed  to  develop.  In  Cushing's  case  the 
blow  upon  the  abdomen  was  rapidly  followed  by  the  develop- 
ment of  a  pancreatic  cyst,  which  closely  resembled  an  aneurism. 
This  cyst  was  drained  five  weeks  after  the  injury;  three  days 
later  there  was  a  spontaneous  evacuation  of  a  subdiaphragmatic 
abscess.  The  patient  recovered.  Gushing  found  the  specific 
gravity  of  the  pancreatic  fluid  to  be  lOii,  and  not  1030  as  is  usu- 
ally given.  The  daily  quantity  was  about  500  c.c,  and  was  very 
irritating  to  the  epidermis.  With  rupture  of  the  pancreas  and 
with  accumulation  of  its  secretion  and  blood  in  the  lesser  omen- 
tal cavity,  the  rapidly-developing  tumor  pushes  the  stomach 
before  it,  and  the  elastic  swelling  bulges  between  the  colon  and 
stomach.  The  relations  of  the  cyst  may  be  accurately  demon- 
strated by  inflation  of  the  stomach  and  colon.  Such  accumula- 
tion can  be  readily  mistaken  for  a  true  pancreatic  cyst,  as  pointed 
out  by  Brown,  Hadra,  and  others,  and  the  escape  through  the 
foramen  of  Winslow  could  account  for  the  formation  of  subdia- 
phragmatic abscess,  or  peritonitis.  Of  the  10  cases  studied,  in 
only  one  was  there  suppurative  parotiditis. 

Prognosis. — In  contusions  of  the  abdomen  resulting  in  pancreatic 
injury,  the  violence  is  usually  so  great  as  to  cause  immediate 
death ;  otherwise,  the  cases  pursue  such  a  course  as  has  been 
given  above  in  the  symptomatology. 

Surgical  Indications. — The  impossibility  of  recognizing  pri- 
marily injuries  of  the  pancreas  calls  necessarily  for  treatment 
along  general  lines.  If  the  indication  of  abdominal  injury  is 
sufficiently  grave,  the  abdomen  should  be  opened.  Deep  hemor- 
rhage from  the  region  of  the  pancreas  should  cause  us  to  search 
carefully  in  that  direction.  The  bleeding  should  be  controlled 
by  ligatures,  and  if  the  organ  has  not  been  completely  severed, 
the  breach  closed  by  sutures.  Packing  with  gauze  may  finally 
have  to  be  resorted  to.     Provision  must  be  made  for  drainage. 
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SUBPARIETAL  INJURIES  OF  THE  SPLEEN. 

Frequency. — Of  the  solid  viscera  of  the  abdomen,  next  to  rupture 
of  the  liver,  laceration  of  the  spleen  from  contusions  occurs  most 
frequently. 

Etiology. — Its  superficial  position,  especially  when  enlarged,  its 
fragile  texture,  its  tendency  to  engorgement,  physiological  and 
pathological,  render  it  liable  to  rupture.  A  direct  blow  of  mod- 
erate severity  in  the  left  hypochondriac  or  lumbar  regions  may 
suddenly  force  the  spleen  inward.  The  laceration  may  occur 
from  the  sudden  displacement  or  from  compression.  In  severe 
concussions  of  the  abdomen,  the  spleen  is  found  disorganized 
without  an  apparent  wound.  Spontaneous  rupture  of  the  spleen 
may  occur  after  attacks  of  ague;  Borrallier  reports  such  a  case. 

Pathology. — Laceration  of  the  spleen  is  frequently  associated 
with  rupture  of  the  stomach ;  this  complication  has  been  found 
in  4  instances.  It  not  infrequently  is  accompanied  by  laceration 
of  the  kidney ;  Weir  and  Abbe  record  such  experiences.  At 
autopsy  portions  of  the  spleen  have  been  found  detached,  or  the 
entire  organ  severed  from  its  connections ;  the  violence  in  these 
cases  was  usually  great,  death  from  shock  and  hemorrhage  oc- 
curring immediately.  Wounds  of  the  spleen  heal  with  wonder- 
ful rapidity.  In  a  patient  dying  ten  hours  after  an  accident, 
Power  found  that  the  spleen  had  been  torn  on  the  anterior  and 
external  surface  entirely  through  the  capsule ;  the  wound  was 
closed  by  a  firm  white  scar.  In  this  case  there  was  only  slight 
hemorrhage. 

Symptoms. — The  diagnosis  of  rupture  of  the  spleen  is  made 
chiefly  by  the  history  of  the  accident,  and  the  nature  and  seat 
of  the  blow,  together  with  the  symptoms  of  internal  hemorrhage. 
The  bleeding  may  be  so  profuse  that  the  symptoms  of  shock 
from  hemorrhage  will  mask  all  others.  In  less  copious  bleeding 
the  blood  collects  in  the  left  flank.  Fixed  dulness  in  the  left 
loin  is  not  present  in  intra-abdominal  hemorrhage  from  other 
organs,  the  kidney  not  excepted.  The  progressive  enlargement 
of  this  area  of  dulness,  the  shock,  recurring  syncope,  restless- 
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ness,  thirst,  and  vomiting,  are  symptoms  characteristic  of  this 
lesion,  and  have  been  especially  noticed  by  Ballance  and  by  Mc- 
Burney.  The  pain  that  attends  this  injury  is  not  usually  very 
severe;  its  reflection  to  the  left  shoulder  is  a  significant  feature. 

Prognosis.- — In  extensive  laceration  death  usually  takes  place 
within  the  first  twenty-four  hours  from  hemorrhage.  In  lesser 
tears  the  hemorrhage  may  be  confined,  and  the  complications  of 
splenic  abscess,  septicemia,  and  peritonitis  result.  Rupture  of  a 
previously  diseased  spleen  gives  a  better  prognosis  than  rupture 
of  a  healthy  one.  Goffe  records  a  most  interesting  case  of  con- 
tusion of  the  left  side,  followed  bj^  shock  with  retention  of  urine. 
The  kidney  was  supposed  to  be  injured  and  was  treated  expect- 
antly. The  patient  did  well  and  was  allowed  to  sit  up  in  three 
weeks.  Six  weeks  after  the  injury,  following  a  slight  violence, 
the  patient  was  seized  with  intense  pain,  cramps  and  vomiting, 
and  became  collapsed.  Appendicitis  was  diagnosed.  There  was 
general  plastic  peritonitis ;  all  the  organs  were  examined,  no  pus 
accumulation  was  found.  Later,  septic  symptoms  appeared,  and 
finally  a  subphrenic  abscess  of  the  right  side  was  diagnosed. 
Dr.  Wyeth  operated  by  the  transpleural  route  and  evacuated  a 
pint  of  pus,  the  patient  dying  four  days  after.  The  autopsy 
showed  a  necrosed  spleen  lying  in  an  abscess-cavity.  This 
case  is  mentioned  in  detail  to  illustrate  the  obscurity  of  symp- 
toms, the  liability  to  overlook  injury  even  by  so  excellent  a  sur- 
geon as  Dr.  Goffe,  the  course  and  complications  that  attend 
lacerations  of  the  spleen,  and  finally  the  necessity  of  treating 
these  cases  by  primary  operation. 

The  general  mortality  of  all  wounds  of  the  spleen  is  placed 
at  70  per  cent.  In  subparietal  lacerations  of  the  spleen  treated 
expectantly,  death  seems  to  be  the  invariable  termination.  We 
have  collected  7  cases  treated  expectantly,  all  fatal.  The  opera- 
tive mortality  in  injuries  of  the  spleen  complicated  by  wounds  of 
the  kidney  or  stomach  is  necessarily  very  high.  Since  1890,  34 
cases  of  splenectomy  for  rupture  of  the  spleen  have  been  re- 
ported, with  a  mortality  of  41.2  per  cent.  (Warren). 

Surgical  Indications. — In  injuries  of  the  spleen  the  attendant 
shock  is  usually  due  to  hemorrhage.  The  abdomen  should  be 
opened  immediately.  Simultaneously  with  operation  transfu- 
sion should  be  employed.     Wounds  of  the  spleen  may  be  sutured 
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and  hemorrhage  controlled,  but  in  extensive  lacerations  splenectomy 
is  infinitely  the  safer  procedure. 
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SUBPARIETAL  INJURIES  OF  THE  KIDNEY. 

Frequency. — Of  155  traumatic  lesions  of  the  kidney  Keen  found 
that  118  were  subparietal.  We  have  shown  in  the  study  of  in- 
juries of  other  viscera  that  renal  injury  is  a  frequent  complica- 
tion. In  our  table  of  cases  we  find  it  complicated  with  injuries 
of  the  liver,  spleen,  and  colon;  we  have  collected  11  cases  of 
subparietal  laceration  of  the  kidney. 

Etiology. — A  direct  blow  in  which  the  percussion-force  is  applied 
immediately  over  the  kidney  is  the  most  common  contusion  re- 
sulting in  injury  to  the  kidney.  Crushing  force  applied  to  the 
abdomen  or  to  the  lower  part  of  the  thorax  usually  produces 
laceration  of  the  kidney  and  injury  to  the  other  viscera.  Dis- 
placement with  laceration  occurs  in  falls  from  great  heights. 

Pathology. — The  injury  received  may  be  merely  a  contusion  with- 
out rupture  of  kidney-substance,  or  it  may  be  a  laceration  in- 
volving the  peritoneal  surface,  or  the  wound  may  be  entirely 
extraperitoneal.  The  laceration  may  be  limited  to  the  cortical 
substance  of  the  kidney,  or  it  may  involve  the  pelvis  or  ureter. 
The  nature  of  the  wound,  whether  or  not  it  implicates  the  peri- 
toneum, large  renal  vessels,  or  ureter,  has  direct  bearing  upon 
the  symptoms  and  results  of  the  injury.  The  direction  of  the 
wound  to  the  axis  of  the  kidney  is  usually  transverse,  that  is, 
parallel  to  the  direction  of  the  tubules  (Keen).  The  wound  may 
be  longitudinal  through  the  whole  extent  of  the  kidney  (Gunn). 
In  subperitoneal  wounds  with  laceration  of  the  kidney-capsule, 
the  hemorrhage  escapes  into  the  perirenal  structures ;  and  if  the 
rent  has  involved  a  calix,  urine  will  be  mixed  with  the  blood. 
When  the  peritoneum  is  torn,  hemorrhage  is  usually  free  into 
the  peritoneal  cavity,  the  tendency  being  to  extravasate  in  that 
direction  rather  than  into  the  loin.  If  urine  escapes  along  with 
the  blood,  peritonitis,  plastic  in  character  and  not  necessarily 
serious,  will  follow ;  but  should  the  urine  contain  infectious  mat- 
ter, a  fatal  peritonitis  will  quickly  supervene.  In  any  event  the 
kidney-wound  with  a  peritoneal  communication  is  always  more 
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serious.  It  shows  the  degree  of  force  and  increases  the  proba- 
bility of  other  visceral  injuries.  Anuria  from  shock  may  follow 
injury  of  the  kidney,  as  we  shall  see  later  on ;  occasionally  it  is 
explained  by  there  being  only  one  kidney,  an  abnormality  that 
must  be  taken  into  consideration  in  renal  surger3^  Morgagni 
says  that  when  the  kidne}'  is  severely  lacerated  the  free  hemor- 
rhage from  its  substance  so  lessens  blood-pressure  that  we  have 
an  arrest  of  renal  secretion  in  the  injured  organ.  In  lacerations 
of  the  kidney  the  two  important  pathological  phenomena  are 
hemorrhage  and  infection,  followed  by  suppuration  and  abscess- 
formation.  We  must  bear  in  mind  that  hemorrhage  through  the 
natural  channels  from  the  kidney  may  occur  without  laceration 
of  structure ;  that  it  is  a  phenomenon  often  due  to  disease  and 
not  to  trauma.  In  one  instance  jMorris  found  blood  between 
the  capsule  and  the  cortex  of  the  kidney,  and  yet  there  was  no 
laceration. 

Symptoms. — Contused  wounds  resulting  in  laceration  of  the  kid- 
ney are  usually  the  result  of  sufficient  force  to  give  rise  to  shock. 
Unless  accompanied  by  hemorrhage,  or  otherwise  complicated, 
the  shock  is  not  as  prolonged  or  deep  as  in  other  visceral  in- 
juries. Nausea,  with  or  without  vomiting,  is  one  of  its  conspic- 
uous features.  The  shock  is  always  greater  when  the  injury  is 
inflicted  from  in  front,  not  because  of  the  direction  of  the  blow, 
but  because  of  the  fact  that  such  forcible  concussion  results  in 
other  injuries,  or  in  laceration  of  the  peritoneal  surface  of  the 
kidney,  permitting  free  hemorrhage.  Pain,  as  a  rule,  is  severe, 
radiating  downward  to  the  genitals  and  thigh ;  there  is  usually 
retraction  of  the  testicle.  The  immediate  pain  may  be  not  very 
great,  but  should  the  pelvis  become  blocked  with  blood-clots,  the 
accumulating  blood  and  urine  distending  the  kidney  cause  severe 
aching  pain.  The  passage  of  blood-clots  through  the  ureter 
gives  rise  to  paroxysmal,  colicky  pains.  Hemorrhage,  as  pre- 
viously stated,  is  one  of  the  important  phenomena  of  renal 
wounds.  There  may  be  hematuria,  or  hemorrhage  into  the  peri- 
renal structures,  or  hemorrhage  into  the  peritoneal  cavity. 

Hematuria  is  naturally  regarded  as  an  important  symptom  of 
renal  injury,  yet  it  must  not  be  relied  upon  for  diagnosis  or  treat- 
ment. If  the  ureter  be  severed,  there  will  be  no  blood  in  the 
urine.     If  blood-clots  block  the  pelvis  or  ureter,  blood  will  be 
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absent ;  Newman  refers  to  three  cases  in  which  there  was  a 
stricture  of  the  ureter  preventing  hematuria.  Hematuria  may 
occur  from  simple  contusions  without  laceration.  It  is  a  prac- 
tical point  in  all  wounds  of  the  kidney  that  hemorrhage  is  sud- 
denly arrested,  and  then  begins  again.  In  extensive  lacerations, 
if  ]\Iorgagni  is  correct  in  stating  that  there  is  suspension  of  the 
injured  kidney's  function,  hematuria  may  be  absent. 

If  the  injury  is  extraperitoneal,  and  hemorrhage  takes  place 
about  the  kidney,  a  loin  tumor  with  ecchymosis  is  quickly 
formed. 

Intraperitoneal  hemorrhage  is  recognized  by  the  severity  of 
the  shock,  by  the  marked  anemia,  by  the  presence  of  free  fluid 
in  the  cavity,  and  by  the  development  of  an  area  of  dulness  which 
slowly  changes  with  change  of  posture. 

Difficult  or  frequent  urination  is  often  complained  of.  Anuria 
is  attributable  to  the  severity  of  the  injury,  to  shock  and  hemor- 
rhage; or  to  injury  of  both  kidneys;  or  to  the  fact  that  there  is 
only  one  kidney  present  and  that  one  injured.  We  must  elim- 
inate the  possibility  of  the  bladder  being  full  of  blood  in  such 
cases.  Local  tenderness  Newman  thinks  a  diagnostic  symptom 
of  renal  injury;  in  connection  with  other  symptoms  it  is  valu- 
able.    It  may  be  due  to  injury  of  superficial  structures  only. 

Prognosis. — Immediate  death  is  usually  due  to  hemorrhage,  or 
to  injuries  of  other  viscera.  If  patients  survive  the  immediate 
shock  of  accident,  recurring  hemorrhage,  septicemia,  and  peri- 
tonitis are  dangers  which  bring  the  general  mortality  to  about 
50  per  cent. 

Surgical  Indications. — The  history  of  an  injury  and  the  ap- 
pearance of  hematuria  are  not  sufficient  to  warrant  interference. 
Such  cases  should  be  treated  conservatively.  If,  however,  the 
symptoms  are  threatening,  there  is  marked  shock  and  evidences 
of  intraperitoneal  hemorrhage  or  other  injury,  abdominal  sec- 
tion should  be  done.  The  extent  of  the  injury  to  the  kidney  will 
determine  the  propriety  of  nephrectomy,  or  suture  and  provision  for 
lumbar  drainage.  Keen  has  shown  the  advisability  of  primary  over 
secondary  nephrectomy.  We  should  choose  the  abdominal  route 
only  when  we  have  reason  to  believe  that  there  are  intraperi- 
toneal complications.  In  all  other  instances  the  kidney  should 
be  reached  by  lumbar  incision. 
42 
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SUBPARIETAL  INTRAPERITONEAL  RUPTURE  OF 
THE  BLADDER. 

Frequency. — Since  1897,  we  are  able  to  tabulate  9  cases  of  intra- 
peritoneal rupture  of  the  bladder  out  of  113  contusions  of  the 
abdomen,  a  relative  frequency  of  8  per  cent,  as  compared  with 
the  total  number  of  traumatisms. 

Etiology. — "  In  41  out  of  107  cases  of  simple  intraperitoneal 
rupture  of  the  bladder  it  is  distinctly  specified  or  implied  that 
the  patient  had  been  drinking  alcoholic  liquors,  or  was  actually 
drunk  at  the  time  of  the  accident"  (Rivington).  The  blunted 
consciousness,  the  excessive  urinary  secretion,  and  the  relaxation 
consequent  upon  alcoholism,  are  the  great  predisposing  causes 
of  traumatic  rupture  of  the  bladder.  Under  such  conditions 
only  moderate  external  violence  is  necessary.  Rupture  from 
overdistention  and  muscular  exertion  is  not  likely  to  occur  un- 
less there  is  some  previous  disease  of  the  bladder.  A  case  fall- 
ing under  the  observation  of  Morris  had  supposed  rupture  of 
the  bladder ;  recovery  under  expectant  treatment.  Seven  years 
later  he  had  a  severe  attack  of  vomiting,  went  into  collapse,  and 
died  of  peritonitis.  An  autopsy  showed  a  rupture  at  the  site  of 
the  old  cicatrix. 

Crushing  force,  such  as  exerted  by  cart-wheels  passing  over 
the  abdomen,  may  produce  rupture  of  the  bladder  as  well  as 
other  internal  injuries.  It  may  be  due  to  fracture  of  the  pelvic 
bones.  Rupture  occurs  sometimes  from  exceedingly  slight,  over- 
looked violence,  even  when  the  bladder  is  not  distended  (Bry- 
ant). 

Pathology. — The  site  of  rupture  is  usually  on  the  posterior  sur- 
face near  the  fundus.  The  rent  varies  from  a  few  centimeters 
to  across  the  entire  surface.  Normal  urine  escaping  from  the 
bladder  excites  a  non-septic  plastic  localized  peritonitis.  This 
fact  has  been  experimentally  proved  by  Wegner,  Grawitz,  and 
Waterhouse.  Numerous  autopsies  confirm  this.  If  septic  mat- 
ter is  introduced  along  with  the  extravasating  urine,  or  if  there 
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is  an  associate  injury  of  the  intestine,  then  fatal  septic  perito- 
nitis quickly  follows.  In  Hamilton's  and  Ferraton's  cases  no 
sign  of  peritonitis  could  be  detected.  The  wound  shows  but 
little  tendency  to  heal.  The  collapsed  and  contracting  bladder 
greatly  lessens  the  size  of  the  original  rent.  Coats  thinks  that 
the  absorption  of  the  urine  by  the  peritoneum  explains  the  ab- 
sence of  inflammation  or  healing  in  the  wound,  and  that  to  the 
toxemia  so  produced  death  is  usually  attributable.  Fracture  of 
one  of  the  pelvic  bones  is  frequentl}'  an  associate  injury  with 
intraperitoneal  rupture  of  the  bladder. 

Symptoms. — The  condition  of  the  patient  and  the  history  of  a  con- 
tusion over  the  bladder  will  afford  presumptive  knowledge  of 
injury  of  the  bladder.  The  statement  that  something  has  given 
way,  a  tearing  sensation,  is  often  made.  Following  the  injury 
the  pain  is  of  a  burning  character.  More  significantly  diagnos- 
tic, however,  is  the  urgent  desire  to  urinate  and  the  utter  ina- 
bility to  do  so.  A  few  drops  of  bloody  urine  may  be  voided. 
The  existence  of  shock  will  depend  upon  the  degree  of  violence, 
the  complicating  injtlries,  and  the  condition  of  the  patient  at 
the  time  of  injury.  If  intoxicated,  he  manifests  but  little  shock. 
The  amount  of  urine  immediatel}^  extravasated  also  influences 
shock.  The  general  symptoms  may  be  so  slight  that  the  injury 
may  be  unsuspected  for  many  hours.  The  diagnosis  is  further 
elucidated  by  the  introduction  of  a  catheter,  and  the  failure  to 
draw  off  urine.  If  a  silver  instrument  is  used  it  may  pass 
through  the  rent  in  the  bladder,  and  be  felt  against  the  parietes. 

More  valuable  and  positive,  however,  is  the  test  suggested  by 
Weir,  which  consists  of  first  introducing  a  rubber  catheter  into 
the  bladder,  then  a  Peterson's  rubber  bag  into  the  rectum,  which 
is  inflated  with  seven  ounces  of  warm  water.  Now  outline  with 
pencil  the  area  of  dulness  which  has  been  increased  by  the  rectal 
bag.  Then  inject  the  bladder  with  a  saline  solution  of  definite 
quantity.  "The  return  of  the  exact  quantity  of  water  injected 
into  the  bladder  proves  conclusively  the  non-existence  of  per- 
foration." Ingenious  and  satisfactory  as  tliis  test  usually  is,  it 
nevertheless  aided  in  misleading  ^Mr.  Bryant,  whose  experience 
has  been  unusually  large  in  this  class  of  injuries.  He  injected 
sixteen  ounces;  all  but  half  an  ounce  returned.  This  was  ac- 
counted for  by  leakage  from  the  catheter.     He  injected  sixteen 
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ounces  more ;  all  but  half  an  ounce  returned.  There  was  an 
absence  of  symptoms  in  this  case,  and  for  four  days  sufficient 
urine  was  withdrawn  by  catheter.  At  noon  on  the  fourth  day 
the  patient  suddenly  died.  The  autopsy  showed  a  firm  agglu- 
tination of  the  intestines,  and  the  pelvic  cavity  behind  the  blad- 
der circumscribed  in  arrangement  and  forming  a  false  bladder. 
This  case,  so  carefully  studied  by  Mr.  Bryant,  shows  that  the 
formation  of  a  circumscribed  peritonitis  may  confine  the  urine 
to  the  pelvis,  may  permit  its  withdrawal  with  catheter,  and  mis- 
lead us  with  Weir's  test.  To  escape  this  error  it  has  been  sug- 
gested that  the  bladder  be  inflated  with  filtered  air  or  hydrogen 
gas.  It  is  conceivable  that  this  might  mislead  us  also ;  yet  it  is 
not  so  likely  to  do  so.  In  Mr.  Walsham's  case  the  injection  of 
even  a  small  quantity  was  followed  by  such  alarming  symptoms 
of  collapse  as  to  make  others  hesitate  to  employ  it.  Either  test 
should  be  conclusive  if  done  properly. 

If  the  patient  survives,  the  evidence  of  accumulating  peritoneal 
fluid,  as  shown  by  increasing  pelvic  and  loin  dulness,  intraperi- 
toneal hemorrhage  being  excluded,  is  additional  proof  of  rupture 
of  the  bladder  with  extravasation  of  urine. 

Prognosis. — In  85  cases  of  simple  intraperitoneal  rupture,  all 
died  from  the  first  to  the  sixteenth  day — the  majority  in  the  first 
five  days — showing  the  certain  mortality  of  this  injur}-.  Hea- 
ton,  in  1896,  collected  37  cases  of  intraperitoneal  rupture  of  the 
bladder  treated  by  abdominal  section  and  repair  of  the  injury, 
with  15  recoveries.  From  1897  to  July,  1901,  we  find  7  cases  of 
intraperitoneal  rupture  of  the  bladder  subjected  to  operation, 
with  2  recoveries  and  5  deaths ;  and  2  injuries  not  operated  upon, 
both  dying. 

Surgical  Indications. — If  intraperitoneal  rupture  is  diagnosti- 
cated, immediate  abdominal  section  should  be  done,  with  repair 
of  the  rent  and  careful  toilet  of  the  peritoneum.  Walsham,  who 
has  had  2  successful  cases,  and  who  has  contributed  excellent 
articles  upon  the  subject,  insists  upon  testing  the  wound  by  dis- 
tention of  the  bladder  with  fluid  before  closing  the  abdomen. 
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SUBPARIETAL  RUPTURE  OF  THE  THORACIC  DUCT. 

The  rarity  of  this  accident  from  contusions  of  the  abdomen 
scarcely  entitles  it  to  consideration,  yet  the  position  of  the  duct 
against  the  vertebrse  furnishes  a  background  which  will  not  yield 
to  compressive  force.  Violence  sufficient  to  reach  the  thoracic 
duct  should  apparently  be  at  once  fatal,  and  no  doubt  instances 
of  its  rupture  have  occurred,  but  we  can  find  in  literature  only 
one  recorded  case  of  recovery  following  this  injury,  painstak- 
ingly and  instructively  reported  by  Dr.  Thos.  H.  Manley  (Phila. 
Med.  News,  Nov.  30,  1894). 

The  patient  was  a  man  35  years  of  age,  struck  by  the  tongue 
of  a  wagon  in  the  epigastrium,  and  run  over  by  the  wheels  across 
the  abdomen.  There  was  but  little  shock,  no  vomiting,  though 
tympany  and  sensitiveness  developed  quickly.  In  forty-eight 
hours  he  had  every  evidence  of  peritonitis.  On  the  seventh  day 
there  was  bulging  over  Poupart's  ligament  in  the  right  side. 
Sixteen  ounces  of  a  milky  fluid  were  evacuated  by  incision.  The 
tumor  was  retroperitoneal,  next  to  the  sheath  of  the  psoas  muscle. 
The  daily  discharge  was  four  to  six  ounces ;  it  ceased  by  the 
tenth  day.  The  specific  gravity  of  the  fluid  varied  from  loio 
to  1019.  It  had  a  sweet  taste,  and  looked  like  woman's  milk. 
A  careful  microscopical  and  chemical  examination  was  made  of 
the  fluid  at  various  times  on  the  same  day  and  on  successive 
days,  and  it  was  demonstrated  to  be  pure  chyle. 

Dr.  Manley  thinks  that  there  was  not  immediate  rupture  of 
the  duct,  but  necrosis  resulting  in  perforation  and  leakage.  In 
concluding  the  report  he  says :  "  It  certainly  does  seem  extra- 
ordinary that  a  structure  so  well  protected  can  sustain  damage 
while  overlying,  more  exposed  parts  escape." 

The  treatment  of  this  case  was  wisely  expectant. 
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SUBDIAPHRAGMATIC  ABSCESS. 

Definition. — Any  collection  of  pus,  or  pus  and  gas,  the  whole  or 
part  of  which  intervenes  between  the  diaphragm  and  the  struc- 
tures in  contact  with  its  lower  surface  (Godlee). 

Synonyms. — Subphrenic  abscess,  hypophrenic  abscess,  pyopneu- 
mothorax subphrenicus,  suppurative  perihepatitis,  perigastric 
abscess,  suprahepatic  abscess. 

Frequency. — Our  familiarity  with  this  disease  as  a  surgical  affec- 
tion of  the  abdomen  dates  from  1879,  when  von  Volkmann 
showed  that  an  abscess  situated  below  the  diaphragm  could  be 
reached  by  a  surgical  operation.  Leyden  a  year  later  gave  us 
the  classical  symptoms  for  its  recognition,  and  finally  the  monu- 
mental work  of  Maydl  gave  us  a  full  comprehension  of  the  etiol- 
ogy and  symptomatology  of  the  subject.  Following  these  publi- 
cations, numerous  cases  have  been  diagnosed  and  operated  upon. 
The  best  contributions  to  the  subject  in  American  literature  are 
from  Weir,  Berg,  and  Beck. 

Concerning  the  frequency  Carl  Beck,  in  an  article  written  in 
1896,  makes  this  prediction :  "  As  soon  as  the  profession  at  large 
will  take  the  same  interest  in  subphrenic  abscess  as  they  do  now 
in  appendicitis,  the  number  of  cases  which  in  the  whole  present 
literature  amounts  to  less  than  two  hundred  will  rapidly  swell  to 
an  enormous  number."  As  compared  to  appendicitis  it  is  infre- 
quent, yet  surgeons  are  alive  to  the  possibility  of  it,  and  litera- 
ture abounds  in  reports  of  cases. 

Etiology.- — We  need  only  recognize  the  expanse  of  the  diaphragm 
forming  the  dome  of  the  abdomen,  the  viscera  that  are  in  rela- 
tion, and  the  frequency  of  inflammation  in  them,  to  say  nothing 
of  infection  from  remote  foci,  to  realize  that  subdiaphragmatic 
abscess  may  find  its  origin  from  a  variety  of  causes.     Maydl  as- 
signs the  following:    Mischief  arising  from — 
The  stomach, 
The  intestine, 
The  cecum  and  appendix, 
Hydatids, 
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Subcutaneous  injuries, 

The  liver  and  its  ducts, 

The  kidney, 

^Metastases, 

Wounds, 

Various  causes. 

The  ribs, 

The  thorax. 
A  few  of  these  because  of  their  frequency  deserve  special  men- 
tion. 

Gastric  ulcer  takes  first  rank  as  a  cause  of  subphrenic  abscess. 
A  perforating  ulcer,  wherever  located,  may  be  followed  by  an 
encysted  accumulation  of  pus,  and  it  is  to  all  practical  intents  a 
subdiaphragmatic  abscess ;  ulcers  located  on  the  posterior  wall 
especially  produce  this  result.  If  the  perforation  occurs  suddenly 
without  preformed  adhesions,  then  the  visceral  contents  escaping 
free  into  the  lesser  peritoneal  cavity  set  up  a  suppurative  proc- 
ess— this  is  infrequent.  Perforation  of  ulcers  on  the  posterior 
wall  is  a  gradual  process,  adhesions  agglutinating  the  stomach 
to  the  pancreas,  liver,  and  diaphragm,  so  that  infection  from  the 
leaking  stomach-contents  is  circumscribed.  Under  like  condi- 
tions, ulcers  of  the  duodenum  and  transverse  colon  may  produce 
the  typical  subdiaphragmatic  suppuration.  When  it  occurs  as  a 
complication  of  appendicitis,  the  infection  may  take  place  in  one 
of  three  ways:  (i)  by  extension  along  the  ascending  colon;  (2) 
rctroperitoneally ;  or  (3)  in  unusual  instances,  the  appendix  may 
occupy  a  high  position  under  the  liver. 

Suppurative  perihepatitis,  secondary  to  hepatic  abscess  or  of 
remote  origin,  gives  rise  to  a  typical  subdiaphragmatic  abscess. 
Perirenal  abscess  may  likewise  burrow  in  this  direction,  separat- 
ing the  peritoneum  from  the  diaphragm.  Diseased  ribs  and  pyo- 
thorax  may  cause  perforation  of  the  diaphragm,  when  the  sub- 
phrenic symptoms  become  more  conspicuous  than  those  of  the 
preceding  disease. 

Severe  contusions  resulting  in  injuries  to  the  kidneys,  liver, 
pancreas,  or  spleen,  causing  hemorrhage,  may  be  followed  b}'  in- 
fection and  abscess-formation.  Gunshot  and  stab-wounds  fol- 
lowed by  infection  are  not  infrequent  causes.     One  such  case  has 
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come  under  my  observation,  operated  upon  by  the  late  Prof.  W. 
T.  Briggs. 

Age:  Exclusive  of  appendicitis,  the  causes  that  give  rise  to  sub- 
diaphragmatic abscess  prevail  in  middle  and  advanced  life ;  it  is, 
therefore,  of  comparatively  infrequent  occurrence  in  childhood. 
Out  of  176  cases  collected  by  Lang,  only  12  occurred  in  children. 
3  of  these  were  from  appendicitis,  i  from  simple  gastro-enteritis, 
2  from  typhoid  ulcers,  and  the  remaining  were  of  traumatic 
origin. 

Pathology. — The  epigastric,  the  right  and  the  left  hypochondriac 
are  the  regions  concerned  in  subdiaphragmatic  abscess.  We  may 
consider  these  abscesses  under  two  grand  divisions:  (i)  intra- 
peritoneal, (2)  extraperitoneal.  The  former  is  by  far  the  more 
frequent.  We  may  further  consider  them  under  the  head  of 
right  and  left  subphrenic  abscesses,  the  falciform  and  left  lateral 
ligaments  of  the  liver  forming  the  dividing  line  in  the  intra- 
peritoneal variety,  and  the  attachment  of  the  peritoneum  to  the 
diaphragm  circumscribing  and  confining  the  extraperitoneal  variety 
to  the  side  from  which  it  originates. 

In  intraperitoneal  abscess  of  the  left  side  the  boundaries  are 
fairly  constant :  in  front,  the  anterior  abdominal  wall ;  be- 
hind and  below,  the  left  lobe  of  the  liver  adherent  to  the  an- 
terior abdominal  wall,  thus  closing  in  the  abscess-cavity  at  its 
anterior  inferior  angle;  on  the  left,  the  cardiac  end  of  the 
stomach,  spleen,  and  left  crus  of  the  diaphragm ;  while  on  the 
right,  the  falciform  and  left  lateral  ligaments  of  the  liver  form 
the  limiting  internal  wall,  the  arch  of  the  diaphragm  above  com- 
pleting the  boundaries.  These  limitations  apply  to  an  abscess 
originating  from  perforation  of  the  posterior  wall  of  the  stomach. 
The  relations  and  boundaries  of  an  intraperitoneal  abscess  de- 
pend entirely  upon  the  etiological  origin. 

On  the  right  side  in  intraperitoneal  abscess  the  lower  limiting 
wall  is  formed  by  the  convexity  of  the  liver;  the  falciform  and 
lateral  ligaments  limit  it  internally ;  while  the  diaphragm  forms 
its  upper  and  outer  boundaries.  These  limitations  to  an  intra- 
peritoneal subdiaphragmatic  abscess,  it  must  be  understood,  pre- 
suppose the  formation  of  antecedent  adhesions. 

In  the  extraperitoneal  variety  we  have  the  outer  surface  of  the 
peritoneum  forming  the  inner  wall ;  and  as  this  membrane  is  not 


680  SURGICAL   DISEASES   OF   THE    ABDOMEX. 

raised  from  the  diaphragm  by  the  abscess,  these  suppurations  are 
limited  in  extent  (Beck).  In  the  large  perirenal  suppurations  the 
parietal,  but  not  the  diaphragmatic,  peritoneum  yields  to  the  ac- 
cumulation. The  perihepatic  and  appendicular  inflammations 
account  for  the  occurrence  of  extraperitoneal  subdiaphragmatic 
abscess  more  frequently  on  the  right  side. 

The  most  interesting  pathological  phenomenon  connected  with 
these  subphrenic  suppurations  is  the  frequent  appearance  of  gas 
as  well  as  of  pus  in  the  abscess  cavity — hence  the  name  "  pyo- 
pneumothorax subphrenicus."  This  gas  may  be  due  to  the  pres- 
ence of  a  communication  with  some  of  the  hollow  viscera ;  but  it 
is  frequently  found  where  no  such  communication  exists,  and  is 
a  product  of  decomposition  due  to  the  gas-producing  bacillus. 
Pleural  and  pericardial  effusions,  pulmonary  inflammation,  and 
general  peritonitis  are  associate  complications  or  results. 

Symptoms. — Subdiaphragmatic  abscess  we  recognize  not  as  a 
disease  in  itself,  but  as  an  accident  or  a  complication  of  some 
preceding  condition.  Therefore,  in  the  study  of  the  symptoma- 
tology the  symptoms  of  the  causal  disease  must  be  taken  into 
evidence,  for  they  may  be  so  pronounced  as  to  cause  us  to  over- 
look the  development  of  the  abscess.  It  must  be  understood  that 
there  is  no  one  symptom  or  set  of  symptoms  constantly  present 
and  pathognostic  of  subphrenic  abscess.  The  very  obscurity  of 
its  symptoms  makes  it  at  once  interesting  and  dangerous.  Its 
existence  as  extra-  and  intraperitoneal  collections  of  pus,  its  de- 
velopment upon  the  one  side  or  the  other,  or  upon  both,  the  pres- 
ence or  absence  of  gas,  are  conditions  giving  rise  to  varied  symp- 
tomatic features.  The  physical  signs  must  essentially  depend 
upon  the  anatomical  relations  of  the  abscess.  And,  as  we  have 
seen,  the  frequent  association  of  thoracic  complications,  pleural 
effusions  especially,  introduces  an  element  for  differentiation. 

The  development  of  a  subdiaphragmatic  abscess  may  be  very 
sudden,  with  symptoms  of  intra-abdominal  and  thoracic  distress 
pronounced  from  the  first.  Usually,  however,  it  is  insidious,  and 
aside  from  the  symptoms  of  general  sepsis  there  are  no  special 
subjective  symptoms.  In  the  progress  of  the  case  confusion 
arises  because  of  the  existence  of  both  thoracic  and  abdominal 
trouble.  Leyden  has  pointed  out  the  first  and  most  important 
guide-post  to  a  diagnosis,  the  existence  of  some  previous  intra- 
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abdominal  trouble,  and  the  absence  of  cough,  expectoration,  and 
pulmonary  or  pleural  lesions  to  account  for  the  physical  signs. 
The  substance  of  his  idea  is  to  determine  by  careful  inquiry  the 
history  of  the  patient.  In  the  majority  of  instances  we  can  find 
the  incriminating  cause  to  be  below  the  diaphragm.  As  we  have 
seen  in  the  etiology,  it  rarely  proceeds  from  costal  or  pleural  dis- 
ease. Valuable  as  the  history  is,  yet  we  know  that  the  most 
frequent  cause  of  subdiaphragmatic  abscess  is  peptic  ulcer,  and 
we  also  know  that  this  ulcer  may  exist  and  pursue  a  latent  course, 
entirely  unsuspected  up  to  the  time  of  perforation ;  and  it  is  in 
this  particular  class  of  cases,  in  which  there  is  an  absence  of  his- 
tory and  an  obscurity  of  symptoms,  that  the  disease  is  over- 
looked. The  frequency  of  this  type  renders  it  necessary  for  me 
to  emphasize  the  existence ;  hence  in  any  case  of  combined  thor- 
acic and  abdominal  symptoms,  think  of  subdiaphragmatic  ab- 
scess. 

The  general  condition  of  the  patient  may  be  described  as  sep- 
tic. In  the  more  acute  cases  the  temperature  is  irregular,  often 
very  high;  recurring  chills  are  frequent;  colliquative  sweats  and 
delirium  may  be  present ;  the  patient  bears  a  septic  look,  is  ex- 
tremely restless  and  uncomfortable.  Microscopical  examination 
of  the  blood  will  show  marked  leucocytosis ;  and  even  in  the 
absence  of  septic  symptoms,  blood-examination  should  be  made 
in  this  stage. 

Pain  is  the  only  subjective  symptom  of  significance.  While 
this  pain  is  usually  felt  in  the  epigastric  or  hypochondriac  re- 
gions, it  is  often  referred  to  the  shoulder.  We  must  bear  in  mind 
that  this  collection  of  pus  is  not  in  a  normal  cavity,  but  in  one 
formed  by  inflammatory  adhesions ;  therefore,  the  accumulating 
pus  compresses  surrounding  parts.  The  pain  is  described  as  a 
heavy  weight  or  oppression,  embarrassing  the  function  of  adja- 
cent viscera,  limiting  the  action  of  the  diaphragm,  heart,  and 
lungs. 

Physical  Signs. — Valuable  as  the  facts  above  obtained  may  be, our 
diagnosis  rests  upon  the  physical  signs,  and  in  view  of  the  protean 
picture  of  subphrenic  abs^ress,  the  diagnosis  can  in  no  one  case  be 
considered  easy.  In  a  typical  form  of  subphrenic  abscess  we 
have  these  physical  conditions  to  contend  with :  the  presence  of 
gas  within  the  abdomen  high  in  the  dome  of  the  diaphragm ; 
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beneath  this  the  pus ;  above  the  gas  is  the  thin  expanse  of  the 
diaphragm,  while  within  the  thorax  there  is  usually  pleural  effu- 
sion, compressed  lung,  and  slightly  displaced  heart.  So  conspic- 
uous are  the  thoracic  phenomena  that  the  clinical  question  is :  Is 
it  pyothorax,  pyopneumothorax,  or  is  it  the  "  pyopneumothorax 
subphrenicus "  of  Leyden,  that  is,  subdiaphragmatic  abscess? 
Barlow  was  the  first  to  solve  these  questions,  and  his  conclu- 
sions were:  (i)  that  the  collection  of  gas  was  situated  beneath 
a  region  in  which  the  presence  of  pleural  effusion  was  evident ; 
(2)  that  pulmonary  causes  were  absent  which  could  have  brought 
about  a  pyopneumothorax ;  (3)  that  it  was  difficult  to  suppose  the 
possibility  of  such  a  separation  between  a  fluid  effusion  above  and 
gas  below  within  the  thorax;  (4)  that  most  distinct  amphoric 
sound  was  present  beneath  the  false  ribs.  To  these  Leyden  has 
added  the  presence  of  normal  vesicular  murmur  with  normal 
fremitus  at  the  apex,  with  a  sharp  line  of  differentiation  from  the 
amphoric  breathing  below;  the  very  slight  displacement  of  the 
apex  beat ;  the  rather  inconsiderable  bulging  outward  of  the  inter- 
costal spaces. 

Inspection:  We  observe  fixed  position  of  the  trunk,  with  deep 
pain  on  change  of  posture,  the  patient  preferring  the  shoulders 
well-elevated.  The  movements  of  the  chest  are  not  impaired. 
Respiration  is  thoracic,  abdominal  movements  slight.  The  want 
of  movement  of  the  diaphragm  Lauenstein  emphasizes  as  a  point 
greatly  strengthening  the  suspicion  of  the  existence  of  subphrenic 
abscess.  Leyden  emphasizes  the  absence  of  thoracic  ectasia,  and 
inversion  of  the  intercostal  spaces.  Herrlich  claims  that  bulg- 
ing of  the  lower  thoracic  sphere  is  characteristic  of  subdiaphrag- 
matic abscess.  I  should  think  that  the  presence  or  absence  of 
this  sign  depends  upon  the  amount  and  location  of  the  pus-forma- 
tion. In  very  emaciated  individuals  in  whom  we  suspect  sub- 
phrenic abscess  on  the  right  side,  if  we  examine  in  a  good  light, 
we  may  detect  the  Bruce-Godlee  sign,  which  is :  if  the  pleura  be 
healthy,  we  shall  see  the  lower  margin  of  the  lung  moving  up 
and  down  during  respiration.  The  truth  of  this  observation  may 
be  tested  by  percussion  and  auscultation. 

Palpation:  In  addition  to  the  spontaneous  pain  mentioned, 
there  is  found  an  extreme  sensitiveness  to  the  touch  along  the 
arch  of  the  ribs  on  the  side  on  which  the  abscess  is  located.     This 
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sensitiveness  marks  the  adhesions  limiting  the  abscess.  Too,  we 
notice  tension  of  the  recti  in  the  epigastric  region.  We  may  fur- 
ther feel  the  spleen  and  liver  displaced  downward.  There  is  re- 
tarded movement  of  the  lower  thorax.  Tactile  fremitus  is  dimin- 
ished or  lost  over  the  lower  part  of  the  chest  on  the  affected  side. 
The  apex  beat  is  normal  or  slightly  displaced  ordinarily;  if  there 
is  pleural  effusion  on  the  left  side,  there  may  be  marked  displace- 
ment. In  large  subdiaphragmatic  accumulations  on  the  right 
side  without  pleural  effusion  it  may  be  displaced  to  the  left. 
Leyden  emphasizes  the  value  of  the  normal  or  very  slightly  dis- 
placed apex  beat,  in  differentiation  from  pleural  effusion.  If  pus 
is  in  close  proximity  to  the  parietes,  rigidity  may  be  noticed ;  and 
localized  edema,  a  sign  always  significant  of  underlying  pus,  may 
be  detected. 

Percussion:  Percussion  of  the  chest  from  above  downward 
gives  a  note  increasing  in  pitch  and  intensity  above,  and  merging 
below  into  a  full  tympanitic  sound ;  this  only  occurs  in  cases  in 
which  gas  as  well  as  pus  is  present.  This  expanse  of  tympany 
may  extend  up  to  the  third  rib.  If,  as  is  frequently  the  case,  we 
have  serous  effusion  in  the  pleural  cavity,  then  we  have  dulness 
above,  tympany  below,  and  at  a  still  lower  level  dulness.  This 
is  Barlow's  diagnostic  observation,  differentiating  a  pyopneumo- 
thorax from  subphrenic  abscess ;  he  says  that  in  thoracic  effusions 
it  is  difficult  to  conceive  of  gas  at  a  lower  level  than  the  effusion. 
In  those  subphrenic  abscesses  in  which  gas  is  not  present,  the 
dulness  reaches  high  up  into  the  thorax,  highest  in  front,  fading 
off  at  the  sides,  and  lowest  behind,  its  shape  being  just  the  re- 
verse of  what  a  pleural  effusion  would  be.  The  area  of  normal 
hepatic  and  splenic  dulness  is  displaced  downward. 

Auscultation:  Auscultation  may  show  absence  of  respiratory 
murmur  from  the  third  rib  downward.  There  is  normal  vesicular 
murmur  with  normal  fremitus  at  the  apex;  below  this  there  is 
amphoric  breathing  and  metallic  tinkling,  and  the  bell-sound  may 
be  elicited.  The  sharp  line  of  differentiation  of  the  vesicular 
murmur  from  the  amphoric  breathing  is  one  of  the  best  diagnos- 
tic points.  A  loud  friction-sound  may  be  heard  in  the  axilla,  and 
even  below  the  limits  of  the  pleura.  Breath-sounds  may  be  heard 
beneath  the  false  ribs.  The  heart-sounds  are  arhythmical,  and 
displaced  under  certain  conditions. 
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Exploratory  Puncture:  Where  an  abscess  is  suspected  explo- 
ratory aspiration  under  strict  aseptic  precautions  is  advisable. 
However,  we  must  bear  in  mind  that  pus  may  be  present  and 
yet  the  aspiration  be  negative ;  we  may  fail  to  strike  the  pus 
cavity  with  the  needle,  or  the  pus  may  be  so  viscid  and  thick  that 
it  will  not  flow.  Fiirbringer  suggests  that  the  motions  of  the 
needle  are  pathognomonic ;  this  test  has  proved  unreliable.  If 
pus  is  withdrawn,  and  shows  by  microscopical  and  bacteriolog- 
ical examination  a  preponderance  of  the  colon-bacillus,  it  is  in 
all  probability  of  intestinal  origin. 

DiFFERENTi.'VL  DIAGNOSIS. — Clear  as  the  symptoms  ma\  be,  dis- 
tinct and  pronounced  as  the  physical  signs  may  appear,  yet  the 
diagnosis  of  a  subdiaphragmatic  abscess  is  none-the-less  difficult. 
Many  of  the  signs  emphasized  may  be  absent  or  difficult  to  ob- 
tain, and  Leyden  himself  says  that  in  the  absence  of  history  and 
definite  etiology  the  diagnosis  is  often  impossible.  Pleural  effu- 
sions, pyothorax  especially,  offer  the  greatest  differential  diffi- 
culties. 

Subphrenic  Abscess. 


History. — Some  intra-abdominal  trou- 
ble. 
Onset. — Usually  gradual. 
Respiration. — Not  disturbed  at  first. 

Movements  of  Chest. — Not  impaired. 


Enlargement     of 
nounced  ectasia. 


Chest. — No     pro- 


Plcural  Effusion. 

Pleural  or  pulmonar}'  dis- 
ease. 

Sudden. 

Markedly  disturbed  from 
the  onset. 

Diminished  on  the  affected 
side. 

Pronounced  ectasia,  with 
widening  and  bulging  of 
interspaces. 

Markedly  displaced. 


Absolute    flatness    all    over 
the  effusion. 


Heart. — Normal  or  only  slightly  dis- 
placed. 

Percussion. — Tympany  below  nonnal 
limits  of  resonance ;  below  this,  well- 
defined  dulness. 

Auscultation. — Breath-sounds  may  be  Respiratory  murmur  is  ab- 
heard  below  the  level  of  dulness,  sent  or  greatly  dimin- 
descending  with  inspiration.  Am-  ished.  Amphoric  respir- 
phoric  respiration,  tympany,  and  the  ation,  tympany,  and  the 
bell-sound.  bell-sound  are  all  absent. 
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From  pyopneumothorax  subdiaphragmatic  abscess  may  be  distin- 
guished by  the  history  of  pulmonary  disease  and  respiratory 
symptoms  in  the  former.  The  only  difficulty  arising  would  be 
an  abscess  associated  with  pleural  effusion,  and  here  we  would 
find  amphoric  breathing  underneath  the  floating  ribs;  and  per- 
cussion would  reveal  dulness  high  in  the  chest,  below  this  a  tym- 
panitic area,  and  still  lower,  dulness. 

A  non-gas-containing  subdiaphragmatic  abscess  on  the  right 
side  presents  the  greatest  difficulties  in  distinguishing  from  he- 
patic abscess  of  the  upper  surface.  The  causes  are  so  frequently 
the  same  that  unless  the  liver-cells  were  found  in  the  pus,  the  case 
might  be  operated  upon  without  any  definite  idea  as  to  the  patho- 
logical condition. 

Prognosis. — The  abscess,  by  perforating  into  adjacent  viscera  or, 
discharging  externally,  may  heal  spontaneously ;  but  by  far  the 
majority  of  cases  treated  expectantly  die. 

Of  74  cases  treated  surgically  39  lived.  The  causes  of  death 
were  sepsis  from  insufficient  evacuation,  coexisting  suppuration 
in  adjacent  organs,  perforations  of  the  pleura  and  pericardium, 
and,  strange  to  say,  very  rarely  peritonitis.  The  operative  mor- 
tality is  placed  at  about  50  per  cent. ;  this  is  entirely  too  high 
if  the  diagnosis  is  made  early.  H.  Graves  reports  six  cases  in 
which  early  operation  was  done,  with  five  recoveries. 

Surgical  Indications. — The  treatment  is  essentially  surgical. 
There  are  no  contraindications  to  operation  unless  the  patient  is 
actually  dying.  The  essential  indication  is  to  provide  free  drain- 
age. This  may  be  obtained  in  one  of  two  ways:  (i)  By  the 
transpleural  route.  The  pus  is  reached  by  excision  of  one  or  two 
ribs  (8th,  9th,  or  loth)  in  the  median  axillary  line,  opening  the 
diaphragm  from  above  ;  the  danger  in  this  method  is  of  pulmonary 
collapse  or  infection  of  the  pleura.  Subphrenic  abscesses  should 
not  be  emptied  by  means  of  the  transpleural  operation  in  other 
cases  than  those  in  which  an  empyema  exists,  or  in  which  the 
pleural  cavity  is  partially  obliterated.  (2)  Incision  made  be- 
neath and  following  the  line  of  the  costal  arch ;  the  peritoneum  is 
exposed  but  not  opened  ;  following  this  upward  between  the  peri- 
toneum and  diaphragm  until  the  adhesions  which  surround  the 
abscess  are  reached,  an  opening  is  made  into  the  abscess-cavity 
with  blunt  forceps. 
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ANEURISM  OF  THE  ABDOMINAL  AORTA. 

Definition. — A  tumor  filled  with  blood,  fluid  or  coagulated,  com- 
municating with  the  artery  and  confined  by  one  or  more  coats  of 
the  vessel. 

Frequency. — Aneurism  of  the  abdominal  aorta  is  infrequent  as 
compared  with  that  of  the  thoracic.  Of  468  cases  of  aortic  aneur- 
ism at  St.  Bartholomew's  Hospital,  only  23  involved  the  abdom- 
inal aorta  (Osier).  Of  551  cases  of  aneurism  collected  by  Crisp, 
59  were  of  the  abdominal  aorta.  Biggs  found  4  abdominal  aneur- 
isms in  30  cases  involving  the  aorta.  Of  aortic  aneurism,  that 
of  the  abdominal  aorta  occurs  third  in  point  of  frequency,  aneur- 
ism of  the  arch  being  most  frequent,  and  of  the  descending  por- 
tion next  (Richter).  Up  to  1865,  Lebert  had  collected  104  cases; 
from  that  date  to  1881,  Eger  has  collected  90  cases;  since  1883, 
I  have  collected  73  cases. 

Etiology. — Age:  It  is  most  common  between  35  and  55  years. 
Aitken  records  an  instance  of  an  aneurism  of  the  abdominal  aorta 
of  the  size  of  a  golf-ball  in  a  boy  nine  years  old.  Gross  refers  to 
Mr.  Armitage's  case  in  a  child  seven  and  one-half  years  of  age. 

Sex:  Sex  has  a  most  distinct  bearing.  It  is  variously  esti- 
mated as  from  four  to  seven  times  more  frequent  in  males.  Of 
59  abdominal  aneurisms.  Crisp  found  only  8  in  women ;  his  inves- 
tigations ended  in  1874.  Since  that  time,  Foot  has  been  able  to 
add  only  9  cases  in  women. 

Among  the  alleged  causes  of  aneurism  the  late  Surgeon-Gen- 
eral Hamilton  regarded  climate  as  the  only  constant  element. 
In  a  very  exhaustively  statistical  article  he  showed  that  neither 
syphilis,  alcoholism,  heat,  nor  occupation  influenced  its  develop- 
ment. He  disproved  the  general  statement  that  it  is  more  com- 
mon in  northern  climates,  and  found  that  7.73  deaths  per  thousand 
in  San  Francisco  were  due  to  aneurism.  Humidity  and  even 
temperature  were  the  supposed  requisite  climatic  conditions. 
Guiteras  found  it  very  common  in  Charleston,  Eldridge  remarked 
upon  its  frequency  among  the  foreign  residents  in  Japan ;  he  at- 
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tributed  it,  however,  to  other  causes.  Rodman's  investigations 
show  it  to  be  three  times  more  common  in  the  negro  than  in 
the  white  race. 

The  constant  coexistence  of  atheroma  and  aneurism  indicates 
a  causal  connection.  Of  29  specimens  of  aneurism  examined  by 
Coats  and  Auld,  in  all  atheroma  was  present.  These  authors 
maintain  that  the  atheromatous  change  in  the  intima  is  the  pri- 
mary process,  that  the  media  yields  from  atroph}'  or  rupture,  and 
that  aneurism  occurs  most  frequently  at  that  period  of  life  in 
which  the  endarteritis,  a  senile  change,  is  beginning,  before  the 
artery  is  strengthened  by  the  secondary  peri-arteritis,  and  while 
yet  the  individual  is  capable  of  great  muscular  exertion,  which 
increases  the  blood-pressure.  The  older  school,  of  which  Reck- 
linghausen was  the  head,  regarded  the  atheroma  merely  a  coin- 
cidence, and  attributed  the  formation  of  aneurism  to  weakness 
in  the  media. 

Heller  maintains  that  aortic  aneurism  is  the  result  of  a  syphil- 
itic process.  After  drawing  attention  to  such  facts  as  its  fre- 
quency in  syphilitics,  the  occasional  development  of  aneurism  in 
both  man  and  wife,  and  the  good  eflfects  of  anti-luetic  treatment, 
he  shows  that  the  primary  changes  consist  in  a  circumscribed  or 
diffuse  infiltration  of  round  and  giant-cells,  involving  the  media 
primarily,  along  the  vasa  vasorum  of  which  the  process  is  most 
active ;  the  muscular  element  undergoes  more  or  less  destruction, 
and  secondarily  the  intima  becomes  involved,  a  process  analogous 
to  syphilitic  lesions  in  viscera.  These  inflammatory  changes  are 
doubtless  generally  due  to  syphilis,  but  other  infectious  processes 
might  account  for  them.  It  is  a  conspicuous  fact,  however,  that 
aneurism  is  more  common  among  syphilitics. 

IMuscular  exertion  can  only  produce  aneurism  in  an  artery  pre- 
disposed by  disease. 

Pathology. — Fusiform,  sacculated,  dissecting,  and  false  aneur- 
isms are  all  described  in  connection  with  the  abdominal  aorta, 
but  as  the  sacculated  is  the  only  form  that  admits  of  diagnosis 
or  surgical  treatment,  we  are  concerned  with  it  alone ;  and  as 
only  about  50  per  cent,  arise  from  the  anterior  aspect,  it  will  be 
seen  that  a  comparatively  limited  number  are  amenable  to  sur- 
gical treatment. 
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Any  portion  of  the  ventral  aorta  may  be  the  seat  of  aneuris- 
mal  development,  but  its  most  usual  site  is  between  the  dia- 
phragm and  the  point  at  which  the  superior  mesenteric  artery 
is  given  ofif.  Not  infrequently  the  celiac  axis  or  its  branches 
spring  directly  from  the  aneurismal  sac. 

The  tumor,  usually  smooth  and  globular,  may  be  irregular  in 
outline  and  modified  in  its  shape  by  the  pressure  of  the  vertebrfe 
or  ribs,  or  from  the  unequal  deposition  of  clot.  Early  in  the  for- 
mation of  an  aneurism  there  is  compensatory  hypertrophy  due  to 
peri-arteritis.  The  tunica  intima  and  tunica  media  have  gener- 
ally disappeared,  and  the  tunica  adventitia,  together  with  new- 
formed  fibrous  tissue,  constitutes  the  thick  wall  of  the  aneurism. 
The  resistance  and  hardness  of  the  tumor  are  due  to  the  thick- 
ness of  its  wall,  and  to  the  age  and  extent  of  coagulation.  Aneur- 
isms of  backward  evolution  erode  the  vertebrje,  disintegrate  the 
ribs,  and  present  posteriorly ;  whilst  those  of  anterior  growth,  by 
their  size  and  position,  compress  and  displace  the  viscera. 

Aneurism  of  the  abdominal  aorta  may  be  associated  with  aneur- 
isms elsewhere ;  Biggs  found  three  aneurisms  in  one  patient,  two 
of  the  thoracic  and  one  of  the  abdominal  aorta ;  Prudden  records 
an  aneurism  of  the  abdominal  aorta  associated  with  one  of  the 
right  common  iliac ;  Hinsdale  exhibited  a  specimen  of  aneurism 
of  the  abdominal  aorta,  left  common  iliac  and  external  iliac. 

Spontaneous  cure  may  occur  by  the  coagulation  and  organiza- 
tion of  the  contents  of  the  aneurismal  sac  and  occlusion  of  the 
artery.  Such  a  favorable  course  is  not  to  be  anticipated.  The 
continuous  growth  of  the  aneurism  may  result  fatally  by  its 
pressure-eflfects,  by  emboli  producing  peripheral  gangrene ;  Hor- 
rock's  patient  had  complete  paraplegia  of  both  legs,  autopsy  show- 
ing a  small  aneurism  near  the  celiac  axis  and  embolic  occlusion 
of  both  iliacs,  no  gangrene  resulting.  The  usual  termination 
is  in  rupture,  which  may  be  due  to  the  blood-pressure  upon  a 
weak  portion  of  the  sac  unprotected  by  laminated  clot,  to  necro- 
sis of  the  sac-wall  from  pressure  against  vertebrae  or  ribs,  or  to 
infection  and  inflammation  of  the  sac-wall  from  intestinal  adhe- 
sions. Rupture  is  frequently  precipitated  by  muscular  exertion 
or  external  traumatism.  Rupture  may  occur  into  the  peritoneal 
or  pleural  cavities,  or  into  the  alimentary  canal.  The  loss  of 
blood  under  these  circumstances  is  unrestrained,  and  death  is 
44 
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usually  immediate.  Subperitoneal  ruptures  are  generally  due  to 
pressure ;  the  aperture  is  small,  a  clot  may  partially  occlude  the 
opening,  and  the  escaping  blood  is  confined  in  the  retroperitoneal 
tissue.  The  hemorrhage  is,  therefore,  gradual  in  such  cases, 
and  the  idtimate  and  inevitable  death  may  be  delayed  many 
weeks.  Cases  have  been  reported  of  rupture  into  the  thoracic 
duct,  pelvis  of  the  kidney,  bile-channels,  mediastinum,  and  peri- 
cardium. Death  may  occur  from  causes  entirely  remote  from 
the  aneurism  ;  as  such  patients  are  the  subjects  of  arteriosclero- 
sis, cardiac  lesions,  cerebral  hemorrhage,  and  nephritis  are  fre- 
quent complicating  conditions,  responsible  for  death. 

Symptoms. — An  aneurism  of  surprismg  dimensions  may  develop 
from  the  abdominal  aorta  without  giving  rise  to  physical  or  sub- 
jective expression  of  its  e.xistence.  This  is  particularly  true  in 
aneurisms  of  backward  growth,  and  in  those  involving  the  lower 
portion  of  the  aorta.  Foot  has  specially  remarked  upon  the  lat- 
ency of  symptoms  of  abdominal  aneurism  in  the  female ;  her 
abdomen,  for  anatomical  and  physiological  reasons,  is  capable  of 
keeping  secret  conditions  which  the  male's  would  soon  disclose. 
The  cases,  however,  are  exceptional  indeed,  which  escape  detec- 
tion after  scrutinizing  examinations  through  any  length  of  time. 
The  development  of  an  anterior  sacculated  aneurism  gives  rise 
to  symptoms  which  are  usually  diagnostic. 

Pain:  The  earliest,  most  impressive  and  persistent  of  all  symp- 
toms connected  with  aneurism  of  the  abdominal  aorta  is  pain, 
variable  in  intensity,  character,  and  occurrence.  It  is  sometimes 
local,  more  frequently  referred.  It  is  described  often  as  a  dull 
ache,  as  throbbing,  as  lancinating,  and  as  cord-like.  It  is  usually 
felt  at  the  site  of  the  pressure  of  the  aneurism  over  the  roots  of 
the  spinal  nerves,  and  radiates  through  their  distribution.  It  is 
said  that  in  erosion  of  the  vertebrae  the  pain  is  chiefly  nocturnal 
and  boring  in  character.  This  is  not  borne  out  by  clinical  obser- 
vation ;  there  are  many  cases  in  which  the  bodies  of  some  verte- 
bras are  almost  absorbed,  and  the  pain  is  insignificant.  Though 
usually  characteristically  continuous,  the  pain  may  be  intermit- 
tent or  paroxysmal  in  character,  and  may  occur  chiefly  at  night, 
and  be  referred  to  the  genitals  and  thighs,  closely  simulating- 
renal  colic ;  Chavasse's  case  had  these  features.  Aneurisms  in 
relation  with  the  diaphragm  give  rise  to  pain  in  the  thorax,  shoul- 
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der,  and  neck  (Biggs).  Pain  may  occasionally  be  relieved  by 
change  of  posture ;  Someren's  patient  was  perfectly  comfortable 
in  a  recumbent  position.  A  surcease  of  pain  for  long  intervals 
has  been  noted,  possibly  due  to  a  change  in  the  form  and  rela- 
tions of  the  aneurismal  tumor. 

Abdominal  Throbbing:  This  is  a  symptom  complained  of  by 
many  patients.  It  is  described  as  a  jumping,  throbbing,  quiver- 
ing, or  fluttering  sensation  in  the  abdomen ;  it  is  not  persistent 
always — it  may  be  felt  only  when  standing,  or  after  exertion, 
and  one  woman  complained  of  it  only  before  menstruation.  This 
subjective  symptom  will  only  be  present  in  rather  large  aneur- 
isms, and  usually  when  the  objective  pulsation  is  quite  apparent. 

Dyspnea:  Dyspnea  is  a  frequent  symptom.  It  may  be  due  to 
pressure,  or  to  the  size  of  the  tumor  restricting  the  movements 
of  the  diaphragm ;  it  is  also  attributable,  in  many  cases,  to  com- 
plicating cardiac  distress. 

Cough:  Cough  may  be  excited  by  pressure  from  below. 
Hemoptysis  may  occur  from  rupture  into  a  bronchus. 

Digestive  Disturbances :  From  pressure,  displacement,  and  dis- 
tortion by  adhesions,  digestive  symptoms  may  be  conspicuous  in 
the  history  of  aneurism.  Frequent  vomiting  is  a  fairly  constant 
symptom.  In  Ewart  and  Jafifrey's  case  the  symptoms  were  in- 
dicative of  pyloric  obstruction ;  when  the  abdomen  was  opened 
the  stomach  was  found  stretched  over  the  top  of  the  aneurism. 
A  similar  observation  was  made  at  Johns  Hopkins  Hospital. 
For  eighteen  months  Mr.  Maylard's  patient  had  troublesome 
bowel-complaint,  constipation,  with  occasional  attacks  of  mucous 
diarrhea ;  and  finally  a  pulsating  swelling  to  the  left  of  the  dorsal 
spine  disclosed  the  true  nature  of  the  case.  The  constipation 
which,  in  some  instances,  may  be  exceedingly  obstinate,  due 
either  to  constricting  adhesions  or  to  compression  of  the  bowel 
by  the  sac,  the  associate  vomiting  and  depression,  and  the  pres- 
ence of  a  tumor,  may  simulate  fecal  impaction.  Blood  may  ap- 
pear in  the  vomitus  or  in  the  stools ;  this  is  usually  from  rupture 
of  the  aneurism  into  the  alimentary  canal,  and  occurs  only  in  the 
final  scene. 

Emaciation:  Patients  presenting  the  well-marked  symptoms 
of  agonizing  pain,  gastric  and  intestinal  disturbances,  very  nat- 
urally lose  flesh,  have  progressive  muscular  weakness,  and  evince 
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great  anxiety  of  mind.  But,  in  some  instances,  the  emaciation 
is  conspicuous  beyond  all  other  symptoms ;  this  is  strikingly  illus- 
trated in  the  recently  reported  case  of  Kiliani,  in  which  his  pa- 
tient suffered  with  epigastric  pain  only  after  eating,  yet  he  lost 
twenty-five  pounds  of  flesh  in  a  few  weeks. 

Motor  and  Sensory  Disturbances :  Muscular  weakness,  amount- 
ing to  partial  or  complete  paralysis,  and  sensorj'^  disturbances 
other  than  pain,  remote  from  the  seat  of  the  aneurism,  are  occa- 
sionally referred  to  in  the  clinical  records  of  cases.  These  symp- 
toms occur  in  those  aneurisms  which,  by  pressure,  involve  the 
roots  of  the  spinal  nerves.  Beevor's  patient  complained  of  burn- 
ing and  a  numb  feeling  in  the  left  thigh,  as  far  down  as  the  knee ; 
there  was  progressive  general  weakness,  but  especially  of  the 
left  leg,  deficient  tactile  sensibility  of  the  anterior  surface  of  the 
left  thigh  and  groin,  and  a  striking  loss  of  left  patellar  reflex  as 
compared  with  the  right. 

Physical  Signs. — Inspection:  In  small  aneurisms  appearances 
may  be  normal.  If  the  sac  has  attained  to  sufficient  size  it  usu- 
ally appears  as  a  globular  swelling  in  the  course  of  the  aorta, 
generally  to  the  left  side,  exceptionally  to  the  right.  With  thin 
parietes,  its  pulsations  may  sometimes  be  distinctly  seen.  If  it 
occupies  its  usual  site,  near  the  diaphragm,  it  may  offer  unilateral 
or  bilateral  obstruction  to  the  movements  of  that  muscle,  entail- 
ing high  thoracic  respiration.  There  may  be  some  turgescence 
of  the  superficial  veins ;  the  abdomen  is  otherwise  normal.  Oc- 
casionally icterus  is  observed,  especially  so  if  the  aneurism  lies 
in  the  epigastrium.  The  general  appearance  of  the  patient 
is  indicative  of  chronic  suffering;  he  is  often  emaciated,  and 
evinces  much  mental  anxiety.  Contrary  to  what  one  would  ex- 
pect, edema  of  the  extremities  and  ascites  are  not  usually  accom- 
panying phenomena  of  aneurism  of  the  aorta. 

Palpation:  .\n  abdominal  aneurism  is  usually  smooth,  uniform 
in  feel,  globular  in  outline,  immovable,  and  somewhat  compres- 
sible. Its  characteristic  feature  is  its  pulsation ;  its  impulse  is 
systolic  in  time,  and  felt  both  anteriorly  and  laterally,  that  is,  it 
is  expansile  in  nature.  Occasionally  ?.  second  impulse  or  "  jog- 
ging action  "  (Walshe),  diastolic  in  arterial  time,  may  be  felt. 
The  force  of  the  impulse  does  not  correspond  to  the  size  of  the 
tumor;  the  condition  of  the  contents  influences  the  power  of  the 
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pulsation.  In  60  per  cent,  of  aneurisms  the  impulse  is  felt.  It  is 
not  altered  by  change  of  posture  of  the  patient.  A  systolic  thrill 
is  felt  in  the  majority  of  cases.  The  thickness  of  the  sac  and  the 
fibrous  coagula  within  may  impart  to  the  tumor  a  deceptive  hard- 
ness. Though  usually  globular,  the  swelling  may  be  quite  ob- 
long, and  may  lie  with  longest  diameter  transverse  to  the  axis 
of  the  aorta  (Hood).  The  surface  of  the  tumor  is  generally 
smooth ;  surrounding  inflammation  and  adhesions,  and  irregular 
coagulation  in  the  sac  may  make  it  quite  irregular  and  nodular. 
Nor  is  it  uniformly  elastic  or  compressible ;  there  may  be  areas 
of  hardness,  with  alternate  spots  soft  and  fluctuating;  Morse 
found  a  fluctuating  spot  through  the  abdominal  wall  in  the  upper 
part  of  an  otherwise  firm  tumor.  Scheele  observed  that  when 
the  femoral  arteries  were  compressed  the  pulsations  in  the  tumor 
became  more  distinct,  pain  was  increased,  and  the  radial  pulse 
elevated.  These  observations  have  been  confirmed,  yet  as  the 
procedure  is  not  essential  to  a  diagnosis,  and  certainly  is  at- 
tended by  the  danger  of  premature  rupture,  it  should  not  be  em- 
plo)'ed. 

Percussion:  The  tumor,  though  usually  dull  upon  percussion, 
may,  upon  light  percussion,  be  resonant.  Inflation  of  the  stom- 
ach and  bowel  will  materially  aid  in  showing  its  relations. 

Auscultation:  On  auscultation  there  is  usually  heard  a  single 
systolic  murmur  over  the  tumor ;  it  is  occasionally  heard  below 
the  tumor.  It  is  most  distinct  when  the  patient  is  in  the  recum- 
bent posture,  and  may  disappear  upon  resumption  of  the  erect 
position.  The  sound  may  be  harsh  and  rasping,  soft  and  musical, 
or  blowing,  according  to  the  shape  of  the  aortic  opening  and  to 
the  fibrinous  deposit.  In  some  instances,  a  sharp  systolic  mur- 
mur is  heard  to  the  left  of  the  lumbar  spine,  much  more  marked 
than  in  front ;  it  is  sometimes  heard  in  the  back  only.  Occasion- 
ally a  murmur,  diastolic  in  cardiac  time,  is  heard.  Leyden's  ex- 
planation of  this  diastolic  murmur  is  that  the  opening  of  the 
aneurismal  sac  into  the  aorta  is  narrower  than  the  lumen  of  the 
aorta  above,  hence  blood  flows  in  during  diastole  from  the  aneur- 
ismal opening  into  the  wider  space,  causing  diastolic  murmur. 
Authorities  generally  consider  this  diastolic  murmur  as  diagnos- 
tic of  aneurism ;  Walshe  does  not  deny  its  occurrence,  yet  he  has 
never  heard  it  in  aneurism ;  but  he  says  that  it  can  sometimes  be 
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heard  in  arteries  not  diseased,  and  that  it  is,  therefore,  not  at  all 
improbable  that  it  does  occur  in  aneurisms.  The  physical  char- 
acters of  any  murmur  may  change  with  the  growth  of  the  aneur- 
ism, and  it  must  be  borne  in  mind  that  all  murmurs  are  some- 
times absent.  Auscultation  cannot  be  considered  complete  that 
is  not  made  both  anteriorly  and  posteriorly.  The  murmur  heard 
posteriorly  may  be  double,  sharper,  more  intense  than  that  heard 
in  the  precordial  region,  and  may  have  a  booming  quality  (Dana). 

Differential  Diagnosis. — In  the  diagnosis  of  aneurism  of  the 
abdominal  aorta  we  cannot  attach  great  significance  to  pain ;  it 
is  a  symptom  common  to  many  affections,  and  is  sometimes  en- 
tirely absent  in  well-developed  aneurisms.  Neither  the  presence 
nor  the  absence  of  a  murmur  is  conclusive  for  or  against  the 
presence  of  aneurism.  We  are  not  warranted  in  proclaiming  a 
positive  diagnosis  unless  there  is  a  "  definite  tumor  which  can 
be  grasped  and  which  has  an  expansile  pulsation"  (Osier). 

Tumors  of  the  pancreas,  pylorus,  and  liver  may  present  many 
of  the  features  of  aneurism,  yielding  a  distinct  impulse  with  each 
cardiac  systole.  In  the  differentiation  of  such  tumors,  historj', 
symptoms,  and  physical  signs  must  all  be  taken  into  considera- 
tion, and  the  patient  must  be  examined  in  dififerent  postures. 
When  the  patient  is  placed  in  the  knee-and-chest  position,  vis- 
ceral tumors  sink  away  from  the  aorta  and  lose  their  impulse. 
In  other  positions,  the  pulsations  of  other  tumors  may  be  dis- 
tinctly to  and  fro,  but  they  never  possess  that  expansile  lateral 
pulsation  characteristic  of  aneurism.  The  greatest  significance 
may  be  ascribed  to  the  fixation  of  an  aneurismal  tumor ;  it  does 
not  respond  to  the  movements  of  the  diaphragm,  and  is  but  very 
rarely  mobile  under  manipulation. 

A  pulsating  aorta,  so  frequently  seen  in  neurasthenics  and  in 
those  suffering  from  acute  anemia  from  any  cause,  suggests 
aneurism  to  the  casual  observer ;  but  the  absence  of  any  palpable, 
expansile  tumor,  and  of  the  usual  subjective  symptoms  of  aneur- 
ism should  exclude  this  common  error. 

Prognosis. — A  few  cases,  perhaps,  spontaneously  recover.  The 
subjective  sj'mptoms  warrant  us  in  believing  that  many  aneur- 
isms have  existed  for  years  before  they  have  been  recognized  by 
their  physical  signs.  It  is,  therefore,  difficult  to  determine  their 
life-history,  but  their  clinical  history  rarely  extends  over  a  longer 
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period  than  three  years,  the  subjects  dying  of  some  intercurrent 
malady,  or  in  consequence  of  pressure-effects,  or  from  rupture  of 
the  aneurism. 

Contraindications  to  Operation.— The  surgical  treatment  of 
aneurism  of  the  abdominal  aorta  by  any  of  the  several  methods  sug- 
gested is  unsatisfactory  and  disappointing.  It  must  be  emphasized 
that  aneurisms  situated  in  the  first  portion  of  the  aorta,  that  is,  above 
the  renal  branches,  present  the  gravest  dangers,  not  the  least  of 
which  is  that  the  cure  of  the  aneurism  may  lead  to  the  death  of 
the  patient  by  obliterating  the  orifices  of  important  visceral  ar- 
teries (Matas).  Cases  are  not  wanting  to  establish  the  truth  of 
this  conclusion.  If  the  integrity  of  the  sac  is  destroyed  by  rup- 
ture or  erosion,  and  there  is  extravasation  of  blood  into  the  tis- 
sues, this  condition  should  preclude  the  consideration  of  all  oper- 
ative measures  save  ligation  of  the  aorta  above  the  aneurism. 
The  constitutional  condition  of  the  patient  may  be  responsible 
for  such  a  vitiated  condition  of  the  blood  as  to  greatly  lessen  its 
coagulability,  an  essential  to  the  success  of  any  method.  As 
sacciform  aneurisms  of  anterior  evolution  are  alone  amenable  to 
surgical  treatment,  the  difficulties  encountered  in  determining  the 
form  of  aneurism,  in  a  measure,  precludes  surgical  intervention. 
An  irregular  tumor,  showing  a  sac  of  unequal  resistance  with 
diverticula,  presents  especial  dangers ;  diversion  of  the  blood- 
pressure  to  these  weak  areas  may  precipitate  rupture. 

Surgical  Indications. — Whatever  method  of  surgical  treatment 
may  be  contemplated,  it  should  be  supplemented  by  rest,  diet, 
and  the  administration  of  iodides. 

Ligation  of  the  aorta,  which  has  been  done  fourteen  times  to 
date  for  various  conditions,  only  thrice,  however,  for  aortic 
aneurism,  by  Keen,  IMilton  and  Robt.  Morris,  has  been  univer- 
sally fatal.  Milton's  patient  died  in  twenty-four  hours.  Mor- 
ris's case  was  immediately  fatal.  In  Dr.  Keen's  case,  the  aneur- 
ism was  situated  just  below  the  diaphragm,  had  ruptured,  and 
the  extravasated  blood  had  formed  an  immense  hematoma,  ap- 
parently an  utterly  hopeless  condition,  yet  the  patient  lived 
forty-eight  days  after  ligation,  which  was  evidently  completely 
constricting,  as  the  ligature  severed  the  artery ;  death  was  due  to 
rupture  of  the  hematoma  into  the  peritoneal  cavity. 
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It  is  manifestly  difficult,  often  impossible,  even  after  celiotomy, 
to  determine  the  site  and  relations  of  the  aneurismal  tumor.  It 
is  generally  stated  that  obliteration  of  the  circulation  above  the 
mesenteric  arteries  will  inevitably  lead  to  gangrene ;  Keen's  case 
disproves  this ;  the  ligature  was  applied  close  to  the  pillars  of 
the  diaphragm  ;  it  may  have  been  below  the  celiac  axis,  but  it 
"  was  surely  applied  above  the  renal  and  mesenteric  arteries." 
Brilliant  as  this  achievement  was,  the  results  do  not  justify  its 
repetition. 

Pringle  refers  to  five  cases,  which  Hunner  thinks  were  prob- 
ably all  aortic,  successfully  treated  by  proximal  pressure.  If  such 
surprising  results  were  obtained  it  is  difficult  to  understand  why 
Pringle  should  limit  this  method  to  aneurisms  which  arise  below 
the  aortic  bifurcation.  The  objections  to  proximal  pressure 
through  the  parietes  are  too  numerous  to  require  further  discus- 
sion of  it ;  but,  as  modified  by  Keen,  after  exposure  of  the  aneur- 
ism by  celiotomy,  compression  being  made  with  an  instrument  of 
special  device  which  lessens  but  does  not  entirely  obstruct  aortic 
circulation,  this  method  is  a  suggestion  worthy  of  consideration. 

If  the  sac  is  small  and  its  intima  presumabh'  intact,  Mace- 
wen's  method  of  needling  is  especially  applicable. 

Moore's  method,  which  consists  in  the  introduction  of  wire  or 
other  foreign  body  into  the  sac,  has  been  practiced  six  times  for 
abdominal  aneurism,  two  resulting  in  cure.  This  method  has 
been  modified  by  Corradi,  by  addition  of  electrolysis.  The  elec- 
trolytic treatment  by  the  ]Moore-Corradi  method  is  the  subject 
of  a  most  remarkable  and  excellent  contribution  by  Rudolph 
Matas,  of  New  Orleans,  in  which  he  sets  forth  its  dangers,  and 
restricts  it  to  the  comparatively  small  group  of  cases  in  which 
the  aneurisms  are  confined  to  the  inframesenteric  portion  of  the 
aorta,  and  then  only  after  other  and  safer  methods  of  treatment 
have  been  tried.  In  the  23  cases  in  which  this  method  has  been 
used  for  thoracic  and  abdominal  aneurisms,  there  have  been  three 
certain  and  one  probable  cure ;  in  nine  cases  there  was  decided 
amelioration  of  symptoms  and  prolongation  of  life.  In  only  six 
instances  was  it  used  in  abdominal  aneurism,  with  one  cure, 
Noble's  case.  The  technic  of  this  method  has  received  most 
careful  consideration  from   Hunner,  and  while  its  practice  has, 
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in  a  measure,  the  endorsement  of  Halsted  and  Finney,  it  appears 
to  the  author  that  the  conclusions  of  Matas  are  most  tenable. 

The  hypodermatic  injection  of  a  3  per  cent,  solution  of  gelatin 
in  normal  saline  solution,  Lancereaux's  method,  is  often  followed 
by  severe  reaction,  and  in  one  instance  (Huchard)  by  death.  It 
has  not  received  general  endorsement.  In  the  nine  cases  re- 
ported by  Futcher,  there  was  noted  some  improvement  for  a  time 
in  seven,  but  in  none  was  there  a  cure. 
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ANEURISM  OF  THE  BRANCHES  OF  THE  ABDOMINAL 

AORTA. 

Renal  Artery. — In  the  issue  of  the  Philadelphia  Medical  Journal 
of  May  5,  1900,  appears  a  contribution  from  Prof.  W.  W.  Keen, 
in  which  he  reviews  minutely  the  histories  of  all  recorded  cases 
of  renal  aneurism,  and  details  an  additional  case  of  his  own.  The 
article  exemplifies  that  author's  thoroughness  and  precision,  and 
it  is  with  pleasure  that  I  accredit  him  with  the  points,  statistical 
and  diagnostic,  given. 

Aneurism  of  the  renal  artery  is  of  very  rare  occurrence;  13 
cases  are  recorded ;  of  these  7  were  on  the  right  side,  and  6  on 
the  left.  In  6  cases  traumatism  is  an  assigned  cause.  It  may 
occur  without  atheromatous  changes  in  the  vessel. 

Mr.  Morris  describes  two  varieties :  the  first,  the  small  sacci- 
form aneurism  ;  and  the  second,  the  false  aneurism,  in  which  there 
is  rupture  of  the  artery,  the  walls  being  composed  of  dense  fibrous 
tissue.  In  Keen's  case,  the  limiting  sac  was  formed  chiefly  by 
the  pelvis  and  capsule  of  the  kidney.  A  false  aneurism  may  be 
formed  by  the  rupture  of  a  true  aneurism,  or  by  the  rupture  of 
the  artery  from  temporary  occlusion. 

True  aneurisms,  usually  small  in  size,  as  a  rule  give  rise  to  no 
symptoms.  A  recognizable  tumor  was  present  in  5  of  the  13 
cases — they  were  all  false  aneurisms.  Pulsation  is  usually  ab- 
sent ;  the  relatively  small  size  of  the  artery  as  compared  to  the 
large  sac,  and  the  presence  of  coagula  explain  this.  For  the  same 
reasons,  thrill  and  bruit  are  not  to  be  observed.  In  true  aneur- 
isms there  are  no  urinary  symptoms.  In  cases  of  rupture,  pain, 
simulating  renal  calculus,  and  hematuria  have  been  observed. 
From  this  condition  the  differentiation  is  made  by  the  discovery 
of  a  rapidly  growing  tumor. 

Only  3  cases  of  renal  aneurism  have  been  subjected  to  opera- 
tion ;  all  recovered. 

Hepatic  Artery. — In  1886,  Caton  collected  11  cases  of  aneurism 
of  the  hepatic  artery.     The  symptoms  are  very  indefinite ;  in  Os- 
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ler's  case  they  were  chiefly  those  of  pyemia.  Usually  obstructive 
jaundice  is  the  only  symptom  ;  occasionally'  a  small,  pulsating 
tumor  may  be  felt.  Schmidt  reports  death  from  hemorrhage,  due 
to  rupture  into  the  bile-ducts ;  he  finds  5  other  such  terminations. 

Splenic  Artery. — In  aneurism  of  the  splenic  artery,  a  few  in- 
stances of  which  have  been  reported,  the  S3'mptoms  have  been 
obstinate  vomiting  and  diarrhea.  These  symptoms  may  exist  for 
some  time,  and  finally,  when  rupture  takes  place,  bloody  stools  or 
hematemesis  will  appear.  Hinds  and  Worthington  report  an  in- 
teresting case  in  a  woman  33  years  old ;  ten  minutes  after  a  nor- 
mal labor  she  had  a  slight  convulsion,  was  very  restless  and  deliri- 
ous, and  in  fifteen  minutes  was  dead ;  autopsy  showed  a  ruptured 
aneurism  of  the  splenic  artery.  In  West's  case  the  symptoms  of 
gastric  disturbance  were  present  for  two  months  before  rupture 
into  the  stomach  and  death  from  hemorrhage. 

Mesenteric  Arteries. — Aneurisms  of  the  mesenteric  arteries  are 

very  rare,  usually  small,  and  cannot  be  diagnosticated  intra  vitam. 

Several  autopsical  findings  of  such  pathological  curiosities  are 

recorded. 
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ANEURISM  OF  THE  ILIAC  ARTERIES. 

Iliac  aneurism  belongs  rather  to  thie  domain  of  general  surgery. 
The  etiology  and  pathology  is  that  common  to  aneurism  in  gen- 
eral.    The  physical  signs  are  sufficient  for  a  diagnosis. 

These  aneurisms  have  become  of  special  interest  to  the  abdom- 
inal surgeon  since  the  adoption  of  a  suggestion  made  by  Dennis 
in  1886,  to  treat  them  by  transperitoneal  ligation.  Morton  has 
collected  29  cases  treated  after  this  method,  with  22  recoveries 
and  7  deaths ;  death  was  due  to  abdominal  complications  in  only 
one  instance.  This  technic  is  now  favored  by  surgeons  generally 
for  ligation  above  the  lower  portion  of  the  external  iliac. 
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PRIMARY  OMENTAL  SOLID  TUMORS. 

Solid  tumors  of  the  omentum  occur  in  the  following  varieties : 
apoiiia,  fibroma,  and  sarcoma.  Sutton  thinks  the  colloid  cancer 
of  the  omentum,  which  is  not  infrequent  and  often  attains  to 
great  size,  not  primary  but  a  cancerous  infiltration  from  the  stom- 
ach. I  am  not  able  to  find  an  instance  of  cancer  of  the  omen- 
tum, and  hence  do  not  include  it  among  the  varieties  of  omental 
tumors. 

Foster  reports  a  case  in  which  a  lipoma  of  the  omentum  dis- 
covered post  mortem  weighed  55  pounds.  Meredith  reports  the 
removal  of  an  omental  lipoma  by  enucleation;  weight  15  pounds. 
It  consisted  of  dense  lobules  of  fat.  This  tumor  was  elastic,  yet 
evidently  solid ;  the  belly  was  pendulous,  and  overhung  the  pubes 
and  groin.  It  was  correctly  diagnosed  by  him  upon  the  follow- 
ing signs :  its  mobility,  its  elastic  feel,  lobular  character,  and  dul- 
ness  upon  percussion.  Edebohls  cites  three  cases  in  which  such 
a  growth  was  diagnosed  as  fibroid  of  the  uterus. 

Fibroid  tumors  of  the  omentum  are  very  rare.  Clarke,  cited 
by  Richardson  in  Dennis'  System  of  Surgery  (who,  I  may  inci- 
dentally remark,  has  written  the  best  article  in  the  English  lan- 
guage on  Surgery  of  the  Omentum),  reports  the  attempted  re- 
moval of  an  extremely  large  fibroid. 

Sarcoma  is  decidedly  the  most  frequent  form  of  solid  tumor  of 
the  omentum.  Concerning  the  etiology  of  these  tumors  but  lit- 
tle is  known.  Borrmann,  after  studying  the  published  descrip- 
tion of  all  omental  tumors,  says  "the  statement  is  always  found 
that  some  portion  of  the  omentum  was  adherent  at  some  part  of 
the  stomach  or  colon,"  and  he  claims  that  the  tumor  originally 
develops  from  the  organ  to  which  it  is  attached,  and  that  it  grows 
between  the  layers  of  the  omentum.  While  this  statement  may 
be  true  in  a  general  way,  it  does  not  apply  to  all  cases,  and  I  may 
be  pardoned  for  introducing  here  a  brief  report  of  a  primary  sar- 
coma of  the  omentum  complicated  with  mesenteric  cyst. 

The  patient  was  a  man  forty-five  years  of  age,  six  feet,  seven 
inches  tall,  a  powerful,  raw-boned  fellow  who  had  always  enjoyed 
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perfect  health  until  six  months  before  I  saw  him.  He  suffered 
from  constipation,  colicky  pains  in  the  abdomen,  lost  flesh,  and 
complained  of  great  weakness.  Physical  examination  revealed 
an  abdomen  quite  distended.  The  veins  were  enormously  en- 
larged. Palpation  showed  an  elastic  resistance  all  over  the  ante- 
rior surface  of  the  abdomen.  On  the  left  side,  bj'  deep  pressure, 
I  could  get  my  hand  under  what  appeared  to  be  a  tumor  two  or 
three  inches  in  thickness.  This  edge  reached  from  the  center  of 
Poupart's  ligament  to  the  ribs.  I  could  not  move  the  mass. 
There  was  resonance  in  both  flanks.  After  a  few  days'  observa- 
tion, a  diagnosis  of  omental  tumor  was  made,  and  the  patient  was 
submitted  to  operation.  A  free  incision  was  made  from  the 
pubes  to  above  the  umbilicus,  disclosing  a  rather  unusual  and 
pretty  picture.  In  close  apposition  to  the  parietes  a  mass  com- 
posed of  little  lobules  of  a  bright  red  color  filled  the  entire  ante- 
rior surface  of  the  abdomen.  I  can  compare  it  to  nothing  it  so 
much  resembled  as  a  cherry  pie.  There  were  no  adhesions  to  the 
parietes,  but  it  was  closely  attached  to  the  bladder  and  pubic  re- 
gion. These  being  freed,  and  after  extending  my  incision  up- 
ward, I  was  able  to  raise  the  entire  mass  which  measured  10  x  14 
inches  out  of  the  abdomen ;  I  removed  it  in  its  entiretj'  by  ligat- 
ing  the  omentum  close  to  the  bowel.  Beneath  this  mass  there 
was  a  cyst  as  large  as  an  infant's  head  which  contained  a  brown- 
ish-red fluid.  The  contents  were  removed  by  aspiration,  the  cyst 
was  then  freely  opened,  packed  with  gauze,  and  attached  to  the 
edge  of  the  wound.  The  patient  did  well  for  four  days,  and  died 
suddenly  from  hemorrhage  into  the  stomach.  The  autopsy  re- 
vealed no  intraperitoneal  hemorrhage,  secondary  growths,  or 
glandular  involvement.  The  exact  nature  of  the  cyst  I  am  unable 
to  state.  The  stomach  was  distended  with  blood,  but  careful 
search  failed  to  reveal  any  gross  lesion ;  the  entire  mucous  mem- 
brane showed  hemorrhagic  infiltration.  I  had  the  honor  to  have 
associated  with  me  in  this  case  Drs.  Buist,  Wilson,  and  Witt, 
all  of  Nashville.  Microscopic  examination  of  numerous  slides 
showed  it  to  be  a  myxosarcoma.  I  am  unable  to  state  whether 
the  mesenteric  cyst  or  the  omental  tumor  developed  first. 

This  certainly  does  not  conform  to  Borrmann's  theory  of  the 
etiolog^\     There  was  no  stomach-  or  colonic  disease. 
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Prognosis. — Omental  solid  tumors  may  exist  for  quite  a  while 
without  giving  rise  to  symptoms,  but  usually  the  general  condi- 
tion of  the  patient  evinces  disturbance  in  nutrition.  In  my  own 
case  there  was  pronounced  emaciation,  but  no  other  evidence  of 
cachexia.     The  prognosis  is  ultimately  bad. 

Surgical  Indications. — Encapsulated  growths  should  be  enu- 
cleated. Diffuse  growths  can  only  be  dealt  with  by  amputation 
of  the  involved  area.  The  termination  of  my  case  shows  the  dan- 
ger of  the  sudden  diversion  to  other  viscera  of  the  blood  that  for- 
merly circulated  through  a  very  vascular  growth. 
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OMENTAL  CYSTS. 

Cystic  tumors  of  the  omentum  may  be  either  congenital  or 
acquired.  Tliey  appear  in  the  following  varieties :  serous  cysts, 
blood-cysts,  dermoids,  and  hydatids. 

The  origin  of  serous  cysts  is  very  obscure.  They  may  be  in- 
flammatory in  nature,  may  follow  traumatism,  giving  a  blood- 
clot  with  subsequent  liquefaction.  Schwarzenberger  reports 
what  he  calls  a  lymph-cyst,  and  says  that  the  origin  may  be  in- 
flammatory. Hearn's  case  of  multilocular  cyst  of  the  omentum 
was  undoubtedly  congenital.  At  birth  the  family  physician  no- 
ticed a  distended  abdomen  sufficiently  marked  to  cause  appre- 
hension. This  apparently  disappeared,  and  the  child  lived  until 
six  years  of  age  in  good  health.  After  that  time  for  two  years 
there  was  great  increase  in  the  growth  of  the  tumor,  especially  in 
the  last  six  weeks  before  consulting  Dr.  Hearn.  Nutrition  was 
fairly  good.  Operation  revealed  that  it  was  a  typical  multilocu- 
lar cyst,  and  the  history  warrants  the  conclusion  that  it  was  con- 
genital. The  patient  made  a  rapid  recovery.  It  must  be  remem- 
bered that  beyond  the  sense  of  weight  in  the  abdomen  there  were 
practically  no  symptoms. 

Gooding's  case  was  a  typical  serous  cyst  of  traumatic  origin. 

The  existence  of  dermoid  tumors  in  the  omentum  has  been  de- 
nied, and  it  is  true  that  there  is  no  authenticated  case  that  we 
can  find ;  yet  embryonic  inclusion  should  produce  such  a  tumor 
here  as  well  as  in  the  mesentery,  of  which  there  are  several  indis- 
putable cases. 

Solitary  echinococcus  cysts  are  of  very  great  rarity,  yet  Witzel 
gives  a  very  interesting  account  and  detailed  study  of  a  case  in  a 
girl  ten  years  of  age,  from  whom  he  removed  hydatids  of  the 
omentum  by  laparotomy,  fixation  and  drainage  of  the  sac. 

Cysts  of  the  omentum  usually  lie  at  or  below  the  umbilicus, 
and  produce  a  peculiarly  pendant  abdomen.  The  distention  of 
the  abdomen  may  be  enormous,  and  this  feature  is  misleading, 
as  it  diverts  attention  from  the  omentum.  By  palpation  the 
tumor  is  usually  round,  smooth,  fluctuant ;  but  multilocular  cysts 
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are  lobulated.  Unless  adherent  to  viscera  or  parietes,  they  move 
synchronously  with  the  diaphragm.  They  permit  of  free  move- 
ment laterally  and  upward,  but  not  downward.  They  are  dull 
upon  percussion,  with  surrounding  resonance.  By  their  weight 
and  size  they  may  cause  much  discomfort.  In  Witzel's  case  of 
hydatids  there  was  severe  pain,  paroxysmal  in  character,  which 
he  ascribed  to  torsion  and  traction. 

Omental  cysts  may  be  mistaken  for  encysted  peritonitis.  Here 
the  history,  the  possible  tuberculous  origin,  the  fixity  of  the  tu- 
mor, should  enable  us  to  distinguish  it. 

In  ovarian  tumors  we  find  many  signs  in  common.  The  prog- 
ress in  the  growth  of  ovarian  tumors  from  below  upward,  while 
in  omental  cysts  the  reverse  is  found,  is  of  valuable  diagnostic 
significance  when  obtainable.  Ovarian  tumors  which  lie  out  of 
the  pelvis  and  in  the  abdominal  cavity  necessarily  draw  the  uterus 
upward,  so  that  by  vaginal  examination  we  shall  find  the  uterus 
high  in  the  pelvis,  and  usually,  as  is  shown  by  bimanual  palpa- 
tion and  the  sound,  laterally  displaced.  Omental  cysts,  on  the 
other  hand,  as  they  descend  will  force  the  uterus  downward  either 
in  ante-  or  retroflexion.  Ovarian  tumors  may  be  moved  later- 
ally and  downward  when  small  and  pedunculated,  but  they  can- 
not be  moved  upward  to  any  extent.  This  upward  movement 
is  very  characteristic  of  omental  tumors.  Ovarian  tumors  are 
not  influenced  by  respiration;  ovarian  tumors  are  dull  from  the 
pubes  up,  except  in  very  rare  instances. 

Movable  kidney,  especially  when  hydronephrotic,  offers  diag- 
nostic confusion ;  but  a  study  of  the  history  and  symptoms  in 
each,  together  with  the  colonic  resonance  on  the  inner  side  in 
renal  tumors,  should  enable  us  to  differentiate  them. 

In  themselves  omental  cysts  are  harmless,  but  their  size  and 
pressure,  and  inflammatory  complications  may  so  impair  nutri- 
tion that  the  patient  will  die  of  exhaustion. 

These  cysts  should  be  removed  in  their  entirety,  with  ablation 
of  the  involved  portion  of  the  omentum. 
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TORSION  OF  THE  OMENTUM. 

Dr.  Joseph  Wiener  in  a  contribution  to  the  Annals  of  Surgery, 
Vol.  XXXII,  1900,  entitled  "  A  Study  of  Intra-Abdominal  Omen- 
tal Torsion,"  gives  us  practically  all  that  is  known  concerning 
this  very  rare  condition.  He  collects  seven  cases,  including  his 
one,  to  which  I  may  add  Eitel's  case  reported  in  the  New  York 
Medical  Record,  May  20,  1899,  which  was  somewhat  different  in 
pathology,  yet  produced  the  same  symptoms.  From  Wiener's 
study  the  following  conclusions  may  be  drawn :  Omental  torsion 
occurs  from  fixation  of  the  distal  portion  of  the  omentum,  usu- 
ally in  a  hernial  sac ;  forcible  efforts  at  reduction  may  return  part 
of  the  omentum  into  the  peritoneal  cavity,  producing  torsion  and 
twisting  of  the  pedicle ;  or  the  peristaltic  movement  of  the  bowel 
itself  may  cause  rotation  of  the  omentum  and  strangulation ;  the 
accident  is  far  more  common  in  males  than  in  females ;  when  tor- 
sion takes  place  in  connection  with  hernia,  the  diagnosis  is  usu- 
ally that  of  incarcerated  hernia.  Peck  reported  to  the  New  York 
Surgical  Society  a  case  in  which  the  omentum  was  attached  to 
the  colon,  producing  sudden  onset  of  symptoms  resembling  ob- 
struction. 

In  all  the  cases  the  urgency  of  the  symptoms  was  recognized. 
In  Eitel's  case  a  large  abdominal  tumor  was  produced.  At  oper- 
ation the  omentum  was  found  tightly  rolled  upon  itself,  constrict- 
ing the  veins  and  giving  rise  to  ascites,  for  which  the  patient  had 
been  repeatedly  tapped.  The  omentum  was  simply  unrolled  and 
the  symptoms  relieved.  The  immediate  cause  in  this  case  was 
traumatic ;  the  patient  had  carried  a  heavy  box,  which  was 
pressed  upward  and  against  the  abdomen. 
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PROIARY   RETROPERITONEAL   AND   MESENTERIC 
SOLID  TUMORS. 

Definition. — The  term  implies  a  solid  neoplasm  growing  behind 
the  peritoneum  or  between  its  folds,  and  not  generally  connected 
with  any  of  the  retroperitoneal  organs. 

Frequency. — There  seems  to  be  an  impression  among  surgeons 
that  these  tumors  are  so  rare  that  they  are  scarcely  worth  con- 
sideration, and  this  is  borne  out  somewhat  by  Mr.  Lockwood's 
statement  that  no  specimen  of  retroperitoneal  sarcoma,  which 
is  the  most  frequent  form  of  tumor,  had  been  presented  to  the 
Pathological  or  Medical  Society  of  London  prior  to  1895.  In  a 
recent  discussion  in  the  Medical  and  Chirurgical  Society  of  Lon- 
don, following  a  report  of  a  case  by  Mr.  Sheild,  it  appears  that 
the  members  were  quite  unfamiliar  with  the  subject.  The  author 
read  a  paper  before  a  body  of  America's  leading  surgeons,  and 
none  present  had  had  any  operative  experience  with  these  tumors, 
yet  numerous  cases  are  recorded,  especially  within  the  last  few 
years. 

Varieties. — The  types  of  retroperitoneal  tumors  belong  to  the 
connective-tissue  group.  The  innocent  tumors  are  lipoma,  myx- 
oma, and  fibroma ;  the  malignant  is  sarcoma.  In  analysis  of 
twenty  cases  of  solid  retroperitoneal  tumors  collected  by  Rog- 
owski,  sarcomatous  tissue  was  found  in  every  one. 

Etiology. — There  is  nothing  definitely  known  as  to  the  cause  of 
these  tumors ;  but  from  instances  quoted  above  and  others  found 
in  the  literature  it  seems  that  sarcomatous  degeneration  is  en- 
grafted upon  preexisting  innocent  growths,  whose  presence  has 
been  recognized  for  many  years.  There  is  one  instance  in  which 
preexisting  retroperitoneal,  possibly  subdiaphragmatic,  abscess  may 
have  had  some  causal  relation. 

Age:  They  usually  occur  after  maturity,  between  the  ages  of 
thirty  and  fifty  years.  Primary  sarcoma  is  very  rare  in  children, 
yet  Arnstein  collected  ten  cases,  including  one  of  his  own,  a  fe- 
male four  years  old. 
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Sex:   It  occurs  with  equal  frequency  in  both  sexes. 

Pathology. — Origin:  The  structures  involved  primarily  show 
that  these  growths  originate  in  the  retroperitoneal  cellular  tis- 
sue, retroperitoneal  and  mesenteric  glands,  from  the  sheaths  of 
the  great  blood-vessels,  and  from  the  vertebrae.  In  one  inopera- 
ble case  of  fibrosarcoma  upon  which  I  made  an  autopsy,  the 
tumor  appeared  to  arise  from  the  root  of  the  mesentery,  its  other 
attachments  being  very  slight.  In  one  of  my  cases  the  tumor 
sprang  from  the  sacrum ;  in  the  other,  a  large  myxosarcoma,  the 
origin  seemed  to  be  from  the  cellular  tissue  of  the  loin. 

Sarcoma:  As  above  stated,  sarcoma  is  the  predominating  tu- 
mor. The  microscopical  picture  is  generally  of  the  spindle-celled 
sarcoma,  yet  in  literature  we  meet  with  such  descriptive  terms 
as  myxosarcoma,  liposarcoma,  lymphosarcoma,  and  cystic  sar- 
coma. The  last  variety  is  so  closely  allied  to  cysts  that  Moyni- 
han  classifies  it  as  one  of  the  varieties  of  mesenteric  cj'sts. 

An  important  pathological  characteristic  of  retroperitoneal 
sarcomata  is  that  they  are  encapsulated,  yet  metastases  occur  in 
about  one-half  the  cases ;  liver,  lungs,  and  mesenteric  glands  are 
the  parts  involved.  These  tumors  sometimes  attain  to  an  enor- 
mous size.  In  Waldeyer's  case,  quoted  by  Rogowski,  the  sar- 
coma was  joined  by  a  large  fatty  tumor.  Other  cases  are  re- 
ported of  sarcoma  associated  with  other  growths. 

Lipoma:  The  most  characteristic  specimen  of  lipoma  was  ob- 
tained at  autopsy  by  the  late  Prof.  Mudd,  of  St.  Louis ;  the  tumor 
weighed  66  pounds,  and  had  a  distinct  fibrous  capsule. 

Fibroma:  I  removed  post  mortem  a  tumor  that  had  existed 
fifteen  years,  not  connected  with  any  of  the  viscera,  which  was 
distinctly  encapsulated  and  attached  by  a  strong  broad  pedi- 
cle at  the  root  of  the  mesentery.  It  was  declared  by  the  micro- 
scopist  to  be  a -myofibroma. 

Symptoms. — Retroperitoneal  tumors  possess  certain  well-marked 
characteristics  not  found  in  primary  intra-abdominal  neoplasms. 
The  latter  originate  primarily  between  the  duplications  of  the  peri- 
toneum and  are  attached  to  the  organ  from  which  they  spring; 
while  retroperitoneal  tumors  originate  in  the  retroperitoneal  space, 
and  as  they  develop  they  encroach  upon  the  peritoneal  cavity,  push- 
ing the  organs  contained  therein  either  forward  or  to  the  side  in 
a  most  typical  manner  (Witzel). 
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A  patient  bearing  an  innocent  retroperitoneal  tumor  of  mod- 
erate size  may  evince  no  constitutional  disturbance ;  but  usually 
the  large  size  of  the  tumor  causes  disturbance  of  the  digestion 
and  respiration.  The  kidneys  are  frequently  displaced  and  com- 
pressed by  the  growth.  The  blood-vessels  and  lymphatics  are 
obstructed.  The  intestines  may  be  occluded  by  pressure.  Con- 
sequently, general  emaciation  is  one  of  the  most  constant  and 
oftentimes  the  only  symptom,  barring  the  presence  of  the  tumor, 
of  innocent  neoplasms.  But  unfortunately,  as  we  have  shown, 
these  tumors  are  often  primarily  malignant,  as  is  evidenced  by 
the  rapidity  of  their  growth  and  the  early  and  pronounced  cach- 
exia. 

Pain,  when  present,  is  usually  due  to  constipation,  with  threat- 
ened obstruction,  and  may  be  associated  with  nausea  and  vomit- 
ing. 

Tenderness  is  absent  unless  there  is  peritoneal  involvement. 

In  many  instances,  from  pressure,  metastatic  glandular  in- 
volvement, and  peritoneal  irritation  we  find  ascitic  fluid,  often  so 
great  as  to  obscure  the  physical  signs.  A  valuable  symptom,  and 
one  which  not  infrequently  occurs  early,  is  edema  of  the  extremi- 
ties. As  before  stated,  the  renal  secretion  is  often  disordered, 
but  in  only  one  instance  has  blood  been  found  in  the  urine. 

Physical  Signs. — Inspection:  The  appearance  of  the  abdomen 
in  these  growths  is  by  no  means  characteristic.  They  grow  ante- 
riorly, as  Vander  Veer  says,  in  the  direction  of  least  resistance. 
The  greatest  swelling  is  usually  in  the  upper  portion,  at  or  above 
the  umbilicus.  When  of  large  size  they  may  produce  a  very 
pendulous  belly  (Mudd's  case).  The  abdominal  distention  is 
usually  asymmetrical.  The  size  and  location  of  the  tumor,  there- 
fore, influence  the  morphology.  The  superficial  veins  are  very 
much  enlarged,  and  respiratory  movements  of  the  tumor  may  be 
observed.  In  Ransohoff's  case  the  tumor  lay  chiefly  in  the  right 
side,  and  moved  distinctly  with  respiration.  Especially  in  mesen- 
teric tumors  is  the  function  of  the  intestines  impaired;  this  ob- 
structive feature,  being  chronic  in  character,  develops  intestinal 
hypertrophy,  and  I  have  observed  distinct  peristaltic  patterns  in 
one  case. 

Palpation:  Tumors  mesenteric  in  situation  are  exceedingly 
movable,  while  those  close  to  the  parietes  are  fixed.     They  are 
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usually  smooth,  their  borders  distinctly  defined.  They  are  firm 
in  some  instances,  elastic  but  not  fluctuant  unless  undergoing 
cystic  degeneration.  In  Mudd's,  Ransohoff's,  and  Guillemain's 
cases  of  large  retroperitoneal  lipomata,  fluctuation  was  appar- 
entlj^  distinct.  Lipomata  impart  a  sensation  more  like  that  of 
the  liver,  and  they  are  often  lobulated.  Palpation  and  conjoined 
manipulation  will  negative  their  association  with  the  pelvic  and 
other  organs. 

Percussion:  This  varies  with  the  size  and  position  of  the 
tumor.  That  this  sign  may  be  employed  to  the  full  of  its  diag- 
nostic value,  the  bowels  should  be  freely  evacuated,  and  the 
patient  should  be  examined  after  colonic  inflation  with  gas,  and 
in  different  positions.  Auscultatory  percussion  is  of  infinite 
value  in  determining  intestinal  relations.  Assuming  the  case  to 
be  one  in  which  the  tumor  is  of  moderate  size,  say  as  large  as  a 
child's  head,  if  central  in  position  it  is  surrounded  by  a  zone  of 
resonance ;  if  lateral  in  position,  the  resonance  is  at  the  umbilical 
border.  But  one  essential  and  characteristic  feature  of  these 
retroperitoneal  tumors  is  that  there  is  fi.xed  linear  resonance, 
elicited  by  light  percussion,  either  upon  one  side  or  across  the 
surface  of  the  tumor.  As  Witzel  says,  in  these  retroperitoneal 
tumors  the  colon  bears  a  typical  and  most  diagnostically  impor- 
tant relation.  We  must  remember  that  these  tumors  originate 
near  the  spine ;  therefore,  when  small,  the  colon  may  be  to  the 
outer  side.  As  they  grow  the  colon  lies  in  front ;  and  when  they 
attain  to  great  dimensions  the  colon  lies  across  or  to  the  umbili- 
cal border.  In  small  mesenteric  growths  the  overlying  intes- 
tines may  give  central  resonance ;  it  is  in  this  form  of  tumor  that 
a  change  of  position  will  give  us  varying  resonance.  The  accom- 
panying ascites,  which  is  not  an  infrequent  complication,  will 
often  obscure  the  presence  of  the  tumor,  or  mislead  us  by  vary- 
ing dulness. 

One  of  the  most  important  of  the  diagnostic  signs,  revealed 
both  by  percussion  and  palpation,  is  that  the  tumor  is  separable 
from  the  solid  viscera ;  yet  in  tumors  of  large  size  w-ith  right  lat- 
eral evolution  the  colon,  ascending  and  hepatic,  is  displaced 
downward  and  to  the  center,  and  there  is  no  differential  reso- 
nance between  the  liver  and  the  tumor.  If  the  patient  is  exam- 
ined in  Trendelenburg  posture,  an  area  of  resonance  in  the  lower 
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zone  of  the  abdomen,  skirting  the  pubis  and  Poiipart's  hgament, 
can  usually  be  outlined.  This  is  of  immense  value  in  eliminating 
uterine  and  ovarian  growths. 

Complications. — The  most  usual  complications  occurring  in  the 
course  of  solid  mesenteric  tumors  are  ascites  and  intestinal  ob- 
struction. 

Differential  Diagnosis. — Innocent  growths  are  recognized  by 
their  long  duration  and  the  comparative  absence  of  symptoms; 
and  fatty  tumors,  especially,  by  their  lobulated  character,  elastic, 
almost  fluctuant  feel. 

The  malignant  tumors  are  rapid  in  growth,  produce  complica- 
tions of  ascites  and  edema,  and  are  quickly  productive  of  cach- 
exia. 

Tumors  of  the  solid  viscera,  spleen,  kidneys,  and  liver,  may  be 
mistaken  for  these  growths ;  yet  the  functional  and  constitutional 
disturbances,  and  carefully  applied  physical  tests,  should  make 
the  differentiation.  In  August  last  I  removed  a  retroperitoneal 
myxosarcoma,  weighing  i6j^  pounds.  The  only  marked  symp- 
toms were  periodic  attacks  of  cramping  pain,  vomiting,  and  con- 
stipation. The  physical  signs  led  to  the  erroneous  diagnosis  of 
renal  tumor. 

Prognosis. — The  prognosis  in  lipoma  and  other  forms  of  innocent 
tumors  is  ultimately  as  grave  as  in  sarcoma,  the  disturbances 
from  pressure  finally  bringing  about  death  from  marasmus.  And, 
as  we  have  shown,  the  possibility  of  change  to  malignancy  must 
be  taken  into  consideration. 

As  illustrative  of  operative  results  we  would  refer  especially 
to  the  successful  cases  of  Harris  and  Herzog,  who  removed  a 
large  lymphsarcoma  and  with  it  51  cm.  of  attached  intestine. 
The  patient  recovered.  Also  the  case  of  Shepherd,  of  a  fibro- 
myxoma  weighing  13  pounds,  with  resection  of  7  ft.  8  in.  of  intes- 
tine with  recovery  and  restoration  of  his  patient  to  health. 

Contraindications  to  Oper.^tion. — Pronounced  cachexia, 
metastasis,  and  manifest  universal  attachments  are  contraindica- 
tions that  interdict  even  exploratory  incision.  After  opening  the. 
abdomen,  which  procedure  in  every  case  is  more  or  less  explora- 
tory, the  relations  and  attachments  of  the  tumor  may  contrain- 
dicate  further  effort. 
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Surgical  Ixdicatioxs. — The  known  encapsulated  character  of 
retroperitoneal  sarcomata,  and  oftentimes  their  long  duration 
without  metastasis  or  cachexia,  encourage  the  surgeon  to  under- 
take operation.  The  dangers  presented  are  hemorrhage,  and 
necrosis  of  the  intestines  or  parietal  peritoneum. 

The  surgical  procedure  is  enucleation  of  the  tumor,  but  in  doing 
this  we  must  bear  in  mind  that  the  intestinal  circulation  may  be 
cut  off.  W'hen  its  integrity  is  impaired,  resection  of  the  gut,  as 
in  the  cases  above  quoted,  is  necessary.  Drainage  must  be  pro- 
vided, usually  best  obtained  through  the  loins. 
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RETROPERITONEAL  AND  MESENTERIC  CYSTS. 

Definition. — Retroperitoneal  cysts  are  fluid  or  semi-fluid  neo- 
plasms, originating  and  residing  entirely  behind  the  peritoneum 
lining  the  posterior  abdominal  parietes. 

Mesenteric  cysts  are  those  fluid  tumors  that  originate  and  grow- 
in  structures  lying  between  the  mesenteric,  mesocolonic,  and 
mesorectal  folds.  Retroperitoneal  cysts  by  their  growth  and 
extension  may  separate  the  mesenteric  folds,  so  that  it  is  often 
impossible  to  determine  to  which  variety  these  cysts  belong;  and 
as  they  present  many  features  in  common,  we  shall  consider  them 
as  one. 

Frequency. — Augagneur,  in  1886,  found  recorded  only  19  mesen- 
teric cysts.  Moynihan,  in  1897,  was  able  to  gather  113  cases. 
The  latest  statistics  are  those  of  Dowd,  who  makes  reference  to 
145  cases.  Mr.  Tait  in  his  2,000  laparotomies  did  not  meet  with 
this  condition.  Spencer  Wells  found  only  two  cases.  The  con- 
dition is  scarcely  alluded  to  in  text-books. 

Varieties. — Attempts  to  classify  these  cysts  have  been  made  upon 
■different  bases.  Arranged  according  to  the  nature  of  their  contents 
we  have  (i)  serous  cysts,  (2)  chyle-cysts,  (3)  hydatid  cysts,  (4) 
blood-cysts,  (5)  dermoid  cysts.  Malignant  tumors  undergoing  cys- 
tic degeneration  are  not  properly  cysts,  and  hence  are  not  in- 
cluded. This  classification  based  upon  the  contents  of  the  cyst 
is  open  to  criticism.  As  yet  our  knowledge  of  the  histological 
structure  of  the  cyst-wall  is  not  sufficient  to  warrant  us  in  at- 
tempting a  genetic  classification. 

Etiology.- — Przewoski,  quoted  by  Obalinski,  regards  serous  cysts 
as  embryonic  in  nature,  first,  because  they  originate  in  the  imme- 
diate vicinity  of  the  kidney,  where  certain  metamorphoses  may 
take  place  in  the  remnants  of  the  Wolffian  bodies  and  ducts  of 
Miiller ;  and  secondly,  from  their  contents. 

Blood-cysts,  mesenteric  and  retroperitoneal,  may  be  due  to 
traumatism,  and  non-absorption  of  the  effusion  (Schonwerth's 
case)  ;  or  to  hemorrhage  into  a  preformed  cyst,  as  observed  by 
myself. 
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Chylous  cysts  have  the  following  origins:  (i)  thoracic  duct, 
(2)  receptaculum  chyli,  (3)  lacuna  mesenterica,  (4)  mesenteric 
glands,  (5)  rupture  of  a  chyle-duct  between  the  folds  of  the 
mesentery.  Kijster  thinks  that  there  is  no  doubt  whatever  that 
many  of  these  cysts  are  congenital,  and  are  caused  by  fetal  inclu- 
sion. Rasch  says  that  there  is  nothing  known  as  to  their  etiol- 
ogy. Gusserow  thinks  the  most  common  origin  is  in  degener- 
ated mesenteric  lymphatic  glands.  Virchow  ascribes  them  to  the 
same  origin.  According  to  Carson,  in  eleven  cases  that  he  ana- 
lyzed, three  were  due  to  dilatation  of  the  lymphatics  and  eight 
to  degenerated  glands. 

Dermoids,  wherever  found,  according  to  Cohnheim,  are  due  to 
the  inclusion  of  the  ectoderm  ;  therefore,  these  tumors  are  always 
congenital  in  origin.  Several  instances  of  mesenteric  dermoids 
are  reported. 

Hydatids  are  due  to  the  lodgment  of  the  embryo  of  the  tenia 
echinococcus  in  the  subperitoneal  spaces,  where  it  is  transformed 
into  a  cyst,  the  condensation  of  the  tissues  forming  an  envelop- 
ing capsule. 

Pathology. — Cysts  are  pathologically  classified  according  to  their 
contents,  the  histological  structures  of  the  cyst-wall,  and  their 
location. 

Mesenteric  Serous  Cysts:  In  regard  to  the  development  of 
mesenteric  cysts,  it  must  be  recognized  that  we  have  an  intra- 
peritoneal serous  cyst  which  may  be  mistaken  for  a  mesenteric 
one.  Within  the  peritoneum  there  are  three  special  fossae,  the 
subcecal-iliac  fossa,  the  plica  duodenojejunalis,  and  the  intersig- 
moid  fossa ;  these  cavities  in  the  peritoneum  in  embryonal  devel- 
opment may  become  very  much  deepened,  and  often  the  seat  of 
hernia.  If  these  fossae  become  inflamed  from  any  cause  what- 
ever, they  may  be  entirely  or  partially  obliterated.  If  obliterated 
at  the  neck,  as  is  often  seen  in  inguinal  and  femoral  herniae,  we 
have  a  serous  sac  in  which  there  may  be  a  large  accumulation  of 
fluid.  Such  sacs  have  an  inner  lining  of  endothelium,  by  which 
we  may  distinguish  them.  Heinrich's  case  was  of  this  special 
variet}'.  The  condition  of  abnormally  large  fossas  is  congenital, 
but  its  exclusion  and  the  effusion  which  takes  place  into  it  is  a 
pathological  process. 
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Some  true  mesenteric  cysts  may  find  their  origin  and  have  their 
pathological  characteristics  like  the  above.  In  Dowd's  case, 
which  he  so  thoroughly  studied,  we  find  that  the  main  cyst-wall 
was  composed  of  dense  fibrous  tissue ;  on  its  inner  surface  there 
were  indistinct  small  cells  irregularly  arranged,  apparently  the 
compressed  remnants  of  the  epithelial  layer.  Kiister,  quoted  by 
Heinrich,  found  flattened  epithelium  in  a  mesenteric  cyst.  Mc- 
Donald found  cylindrical-celled  epithelium,  and  Thornton  found 
granular  cells  with  large  nuclei,  such  as  are  met  with  in  ovarian 
cysts.  All  these  observers  were  struck  by  the  similarity  in  struc- 
ture of  the  cyst-walls  to  those  of  ovarian  cysts.  The  pathologist 
declared  that  Dowd's  specimen  could  be  used  for  class-room  dem- 
onstration of  ovarian  cystic  adenoma,  nor  in  this  particular  in- 
stance did  the  resemblance  cease  here.  The  specific  gravity  of 
the  fluid  was  loio,  alkaline,  and  somewhat  viscid.  Microscopic- 
ally, there  were  blood-corpuscles,  cholesterin,  and  large  granular 
cells.  But  more  significant  than  all  these  was  the  presence  of 
pseudomucin,  which  is  a  constant  element  in  the  fluid  of  glandu- 
lar ovarian  tumors.  Such  findings  led  Dowd,  and  before  him 
Przewoski,  to  conclude  that  man}'  of  these  cysts  were  of  embry- 
onal origin. 

Not  presuming  to  dispute  this  statement,  I  think  it  reasonable 
to  assume  that  the  closing  off  of  any  of  the  peritoneal  fossas  could 
give  us  an  intraperitoneal  cyst,  which  in  its  development  would 
appear  as  mesenteric  or  entirely  retroperitoneal.  Dowd  makes 
a  great  point  in  his  argument  of  the  location  of  his  cyst,  which 
was  above  the  colon ;  it  could  have  developed  from  the  duodeno- 
jejunal fossa. 

Retroperitoneal  serous  cysts  may  originate  from  traumatism, 
the  condensation  of  the  tissues  forming  the  fibrous  cyst-wall, 
composed  entirely  of  connective  tissue ;  or  from  the  Wolffian 
body,  or  the  ducts  of  Miiller. 

Preformed  cysts  may  have  hemorrhagic  effusion  into  them, 
obscuring  the  character  of  their  original  contents. 

Chylous  cysts  have  variable,  at  least  somewhat  doubtful,  con- 
tents. Remembering  their  various  points  of  origin — it  may  be 
chyle  from  receptaculum  chyli,  or  thoracic  duct,  or,  as  we  have 
stated,  most  frequently  from  a  degenerated  gland — we  find  their 
contents  to  be  either  pure  chyle  of  milky  or  creamy  color  and  of 
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that  consistency,  or  very  thin,  or  pulpy.  It  does  not  coagulate 
on  standing.  The  varying  colors  are  due  somewhat  to  the  ad- 
mixture with  blood.  ^Microscopically  we  find  fatty  globules  and 
granular  corpuscles,  without  any  other  morphological  mixture. 

The  nature  of  the  cyst-wall  is  peculiar  and  interesting.  It  is 
composed  entirely  of  connective  tissue,  and  there  is  an  absence  of 
endothelial  and  epithelial  cells. 

The  contents  of  dermoids  consist  of  fatty  matter,  flattened  epi- 
thelial cells,  and  dermal  elements.  As  previously  stated,  the 
origin  of  these  dermoids,  while  obscure,  may  be  explained  by  se- 
questration of  the  entoderm. 

Hydatids:  The  contents  of  a  hydatid  is  clear  fluid,  slightly 
opalescent,  alkaline  in  reaction,  sp.  gr.  about  loio.  Scolices  are 
present  usually,  and  when  found  are  diagnostic.  The  cyst-wall 
is  composed  of  the  condensed  connective  tissue. 

The  typical  retroperitoneal  cyst  is  usually  fixed,  confined  by 
the  tightly  overdrawn  peritoneum.  When  of  traumatic  origin 
they  may  be  associated  with  intraperitoneal  adhesions.  IVIesen- 
teric  cysts  naturally  enjoy  greater  mobility.  Blood-  and  hydatid 
cysts  are  especially  prone  to  degeneration  and  abscess-formation. 
Rupture  from  overdistention  or  accident  may  occur  in  any  form 
of  these  cysts,  giving  rise  to  serious  intra-abdominal  complica- 
tions. Occasionally  only  do  we  find  intestinal  obstruction  as  a 
complication  of  cystic  tumors. 

Symptoms. — The  diagnosis  of  mesenteric  and  retroperitoneal 
cysts  is  fraught  with  the  greatest  difficulty.  Schede  denies  the 
possibility  of  diagnosis.  Lohlein  states  that  exploratory  laparo- 
tomy is  the  only  means.  When  these  opinions  were  expressed 
there  were  90  cases  on  record.  Perhaps  double  that  number  are 
now  reported,  and  within  the  last  ten  years  the  diagnosis  has 
been  repeatedly  made.  It  is  true,  we  have  not  reached  that  re- 
finement of  diagnosis  to  enable  us  to  individualize  the  different 
varieties,  but,  as  we  hope  to  show,  the  surgical  diagnosis  of  mesen- 
teric and  retroperitoneal  cysts  can  be  arrived  at  by  exclusion 
and  by  the  physical  signs  they  present. 

Physical  Signs. — Inspection:  JNIesenteric  cysts  are  usually 
central  in  location,  or  lie  to  the  right  side,  ^^'hen  they  attain 
any  marked  dimensions,  as  large  as  a  cocoanut,  they  generally 
lie  close  to  the  umbilicus.     JNIesocolonic  cysts  occupy  a  lateral 
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position  unless  of  large  size.  Changes  in  the  position  of  the 
tumor  may  be  observed  at  different  examinations.  When  the 
abdomen  is  greatly  distended,  the  superficial  veins  may  appear 
enlarged. 

Serous  mesenteric  and  retroperitoneal  cysts  are  frequently 
multilocular,  and  hence  give  an  asymmetrical  appearance  to  the 
abdomen. 

Palpation :  These  tumors  are  usually  smooth,  occasionally  lobu- 
lated,  borders  distinctly  defined,  though  the  sac  has  been  found 
so  flaccid  that  it  has  simulated  ascites  (Heinrich's  case)  ;  soft, 
elastic  and  markedly  fluctuant.  Unless  fixed  by  adhesions,  or 
typicall}'  retroperitoneal  they  are  freely  movable.  They  do  not 
move  with  respiration.  The  borders  of  the  solid  viscera  may  be 
felt  distinct  from  the  tumor.  When  large  they  lie  in  close  appo- 
sition to  the  walls  of  the  abdomen.  Small  mesenteric  cysts  are 
characterized  by  their  exceeding  mobility,  which  exceeds  that  of 
movable  kidney. 

Percussion:  The  signs  disclosed  by  percussion  depend  largely 
upon  tlie  size  of  the  tumor.  If  the  tumor  is  so  large  as  to  greatly 
distend  the  abdomen,  general  dulness  is  all  that  is  obtained,  but 
a  tumor  of  lesser  dimensions  yields  upon  percussion  significant 
information.  It  is  surrounded  by  an  area  of  resonance ;  this  is 
valuable  in  excluding  the  spleen  and  liver  above,  and  uterine  and 
ovarian  tumors  below.  The  dulness  may  be  absolute  when  the 
tumor  rests  in  apposition  to  the  abdominal  wall.  Lineal  tym- 
pany is  found  upon  light  percussion  either  in  front  of  or  to  the 
sides  of  the  tumor ;  this  is  fixed  and  not  altered  by  any  change  in 
the  position  of  the  tumor ;  it  is  the  attached  coil  of  intestine.  In 
small  mesenteric  cysts  the  intestines  may  so  overlie  it  that  dul- 
ness cannot  be  obtained. 

In  mesocolonic  cysts  inflation  of  the  bowel  greatly  assists  in 
defining  their  position  by  developing  linear  tympany.  Meso- 
colonic cysts,  like  renal  tumors,  tend  to  push  the  colon  inward, 
so  that  resonance  is  only  found  on  their  umbilical  border. 

In  especially  large  cysts  that  reach  to  the  pubes,  examination 
in  Trendelenburg  posture  may  cause  the  tumor  to  gravitate  and 
develop  hypogastric  tympany,  a  valuable  sign. 

Auscultation:    Negative. 
45 
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Exploratory  Puncture:  This  has  been  done  repeatedly  with- 
out ill  effects,  yet  I  oppose  it  upon  general  surgical  principles. 
And,  furthermore,  it  is  needless ;  the  application  of  the  ordinary 
methods  of  diagnosis  have  determined  the  surgical  indication,  if 
not  the  exact  pathological  condition. 

Differential  Diagnosis. — Tumors  of  the  Intestines :  The 
mobility  of  the  tumor  and  its  ordinarily  central  position  would 
suggest  its  intestinal  nature.  Intestinal  tumors  are  usually  ac- 
companied by  symptoms  of  obstruction,  partial  or  complete ; 
paroxysmal  pain,  attacks  of  constipation  with  alternating  attacks 
of  relieving  diarrhea,  vomiting,  and  peristaltic  patterns — all  of 
which  symptoms  are  absent  in  mesenteric  cysts. 

Distended  Gall-Bladder:  Simple  and  auscultatory  percussion 
will  exclude  liver  and  spleen,  yet  we  must  bear  in  mind  that  a 
distended  gall-bladder  may  occupy  very  unlocked  for  positions, 
may  have  linear  resonance  owing  to  adhesion  of  small  intestine, 
may  even  be  separated  from  the  liver  by  an  area  of  resonance ; 
but  in  this  we  have  a  history  of  gall-stone  colic,  and  the  general 
phenomena  of  obstructive  jaundice. 

Ovarian  cysts  are  excluded  by  their  intrapelvic  origin  and 
growth  upward,  their  intimate  connection  with  the  uterus,  by  the 
dulness  which  exists  from  the  symphysis  and  Poupart's  ligament 
upward  to  the  crown  and  flank  resonance.  Mesenteric  cysts 
originate  above  and  grow  downward,  have  no  relation  to  the 
uterus  and  appendages,  and  there  is  resonance  between  the  tumor 
and  the  pubis. 

Movable  kidney  is  differentiated  by  its  shape,  by  its  tendency 
to  assume  its  normal  position  when  the  patient  is  recumbent,  by 
the  occurrence  of  Dietl's  crises,  by  its  far  greater  frequency  in 
neurasthenic  women,  and  by  its  association  with  general  enter- 
optosis. 

Prognosis. — Rapidly  growing  mesenteric  cysts  cause  death  from 
exhaustion  and  interference  with  digestion.  This  is  especially 
true  of  chylous  cysts.  The  liability  to  rupture  or  to  peritoneal 
inflammation  renders  them  dangerous.  Occasionally  intestinal 
obstruction  occurs,  either  by  the  gradual  occlusion  of  the  gut  by 
pressure,  or  by  constriction  and  torsion  from  pedunculated  cysts. 
Large  growths  interfere  with  the  general  functions. 
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Begonin  says  that  cystic  tumors  were  cured  in  88.93  per  cent, 
by  simple  incision  and  drainage  in  49  cases.  Extirpation  of  the 
tumor  gives  a  mortalitj-  rate  of  52  per  cent.  Postoperative  mor- 
tality is  due  either  to  shock,  hemorrhage,  or  intestinal  gangrene. 

Surgical  Indications. — Ordinary  serous  retroperitoneal  cysts, 
v^rhen  small,  may  be  enucleated ;  if  their  attachments  to  the  intes- 
tines are  too  great  the  sac  should  be  attached  to  the  parietal 
wound,  drained,  and  packed  with  gauze. 

Chylous  cysts  should  invariably  be  drained ;  no  efifort  should 
be  made  to  excise  them.  In  fact,  every  case  must  be  a  law  unto 
itself.  The  integrity  of  the  intestinal  circulation  must  be  pre- 
served, and  it  is,  therefore,  wise  to  drain  rather  than  to  resort 
to  resection  of  the  intestine. 
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VESICO-UMBILICAL  FISTULA. 

Definition. — A  patulous  urachus  communicating  with  the  blad- 
der below  and  opening  upon  the  skin-surface  at  the  umbilicus 
above. 

Synonym. — Urachal  fistula. 

Urachal  fistulse  may  be  complete  or  incomplete.  The  incom- 
plete variety  has  a  non-patulous  umbilicus,  but  the  dilated  canal 
opens  into  the  bladder ;  Mr.  Stanley  had  such  a  case,  as  recorded 
by  Doran.  Should  the  canal  remain  patulous  throughout  its  ex- 
tent from  bladder  to  umbilicus,  we  have  a  true  urachal  fistula; 
Jordan  Lloyd  refers  to  several  such  cases  in  children.  It  is  un- 
usual to  find  this  condition  existing  in  adult  life ;  a  striking  case 
is  recorded  by  Freer,  of  Washington.  Such  fistulje  in  children 
may  spontaneously  close,  but  many  of  them  have  been  known  to 
reopen  in  after-life ;  Vander  Veer's  case  so  behaved. 

The  phenomenon  of  the  escape  of  urine  into  the  urachal  canal 
when  there  is  obstruction  to  the  exit  of  urine  from  the  urethra 
seems  to  imply  that  there  is  a  true  valvular  fold,  as  described 
by  Wutz,  at  the  vesical  orifice  of  the  urachal  canal. 

A  urachal  fistula  is  recognized  by  the  escape  of  urine  from  the 
umbilicus.  We  are  frequently  able  to  pass  a  sound  through  the 
fistula  into  the  bladder;  or  if  the  bladder  is  distended  with  fluid 
on  account  of  obstruction  to  the  outflow  of  urine,  pressure  over 
the  bladder  will  force  the  fluid  along  the  urachus  to  the  umbilical 
opening.  Those  cases  that  are  not  congenital  are  usually  asso- 
ciated with  some  vesical  or  urethral  obstruction. 

In  the  management  of  urachal  fistulas  there  are  three  indica- 
tions :  first,  to  dissect  out  the  urachus ;  second,  to  close  the  vesi- 
cal communication  with  Lembert  sutures;  third,  to  remove  any 
obstruction  to  the  urinary  outflow,  if  such  be  found. 
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CYSTS  OF  THE  URACHUS. 

Definition. — An  accumulation  of  fluid  in  an  abnormally  patent 
urachus,  lying  extraperitoneally  in  the  anterior  abdominal  parie- 
tes. 

Frequency. — Judging  from  text-book  literature  on  the  subject, 
one  would  consider  cyst  of  the  urachus  to  be  a  rare  affection,  and 
the  casual  reader  would  be  inclined  to  think  that  to  Mr.  Tait  alone 
had  been  vouchsafed  the  privilege  of  observing  this  phenomenon. 
While  neither  of  these  propositions  is  entirely  true,  it  certainly 
appears  upon  evidence  that  Mr.  Tait  alone  enjoyed  the  distinction 
of  being  able  to  diagnose  this  condition.  Luschka  thus  wrote  in 
1862 :  "  I  have  no  doubt  of  the  occurrence  of  large  cysts  requir- 
ing surgical  interference,  and  that  these  cystic  swellings  found 
in  the  abdominal  wall  have  their  origin  in  the  development  of 
the  urachus."  The  report  of  Hoffmann's  four  cases,  in  1870,  es- 
tablished the  fact  that  cyst  of  the  urachus  was  a  definite  patho- 
logical condition,  amenable  to  surgical  relief.  However,  one  of 
Hoffman's  cases,  which  contained  fifty  liters  of  fluid,  is  rejected 
by  Wutz  and  by  Doran,  who  consider  it  merely  a  case  of  encysted 
peritonitis.  Then  followed  the  inaugural  address  of  C.  Christian 
Wolff,  in  1873,  with  a  full  account  of  a  carefully  noted  case  upon 
which  he  operated,  with  suggestions  as  to  diagnosis.  In  these 
articles  we  have  about  all  the  information  obtainable  until  the 
article  by  Mr.  Tait  appeared,  in  1883;  then  his  series  of  twelve 
cases  reported  to  the  British  Gynecological  Association,  in  1886. 
He  has  since  met  with  several  others,  four  of  which  were  re- 
counted by  Robinson.  Yet  I  am  pleased  to  remark  that  the 
studies  of  three  Americans,  F.  Byron  Robinson,  James  A.  Freer, 
and  Edward  J.  Ill,  have  thoroughly  systematized  the  subject,  elu- 
cidated its  pathology,  simplified  the  diagnosis,  and  suggested  ra- 
tional treatment.  Mr.  Doran,  I  am  pleased  to  say,  considered  my 
contribution  valuable. 

Etiology. — Simultaneously  with  the  development  of  the  amnion 
is  the  appearance  of  the  allantois.     This  structure  takes  its  origin 
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at  the  lower  wall  of  the  cloaca,  is  at  first  solid,  later  becomes 
spherical  and  hollow.  As  it  advances  forward  toward  the  peri- 
phery of  the  ovum  it  becomes  wider  and  longer,  reaching  that 
part  of  the  endometrium  where  it  takes  part  in  the  formation 
of  the  vascular  layer  of  the  chorion,  conducting  the  two  arterise 
umbilicales,  establishing  the  fetal  and  maternal  circulation. 

That  portion  of  the  allantoic  vesicle  remaining  within  the 
body-cavity  is  generally  spoken  of  as  the  urachus,  a  portion  of 
which  is  destined  to  form  the  urethra  and  bladder,  which  are  the 
"  permanent  functional  parts."  The  remainder  forms  generally 
an  impervious  cord  stretching  from  the  summit  of  the  bladder 
to  the  umbilicus ;  this  is  the  urachus  proper.  Luschka  declares 
that  in  the  majority  of  males  the  urachus  is  found  to  be  partially 
open  and  lined  with  mucous  membrane ;  and  it  is  remarkable 
that  it  is  covered  with  flattened  epithelium,  when  we  remember 
that  primitively  it  coalesced  with  the  intestinal  canal,  which  has 
cylindrical  epithelium. 

Should  there  be  ever  so  small  communication  with  the  bladder, 
inflammation  of  that  organ  or  interference  with  its  function  may 
force  the  urine  into  the  urachus  and  rapidly  develop  a  urachal 
cyst.  Dr.  F.  Bramam,  of  Berlin,  closes  the  report  of  a  case  with 
these  instructive  remarks :  "  The  etiology^  of  this  trouble  is  the 
chronic  cystitis  from  which  the  child  suffered,  causing  difficult 
evacuation  of  urine  from  the  bladder.  The  repeated  stasis  of 
urine  resulted  in  the  hypertrophy  of  the  bladder,  and  the  convul- 
sive closure  of  the  urethra  which  occurred  from  time  to  time 
during  the  four  years  of  her  ailment  caused  the  urine  to  be  forced 
into  the  urachus,  which  it  dilated  and  eventually  perforated." 

Age:  These  cysts  may  be  met  with  at  any  age,  but  they  are 
far  more  common  in  middle  life.  The  extremes  are  five  and 
sixty-six  years.  In  twenty-five  cases  in  which  the  age  is  given 
there  were  only  five  cases  under  seventeen  years,  one  female  and 
four  males. 

Sex :  Sex  is  an  element  for  our  consideration.  Of  thirty-seven 
cases  collected  from  various  sources,  in  which  there  was  a  dis- 
tinct abdominal  tumor,  twenty-nine  were  females,  only  eight 
were  males.  On  the  other  hand,  vesico-umbilical  fistula;  are  far 
more  frequent  in  males. 
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Pathology. — Luschka  describes  the  minute  anatomy  of  the  ura- 
chus  as  follows:  (a)  ^  structureless  basement  membrane.  This  is 
a  very  delicate,  transparent,  structureless  membrane  not  acted  on 
by  acetic  acid.  It  can  be  separated  into  smaller  fragments,  which 
have  a  tendency  to  arrange  themselves  into  folds,  (b)  A  fibrous 
layer.  This  is  attached  to  the  outer  side  of  the  basement  mem- 
brane and  distinctly  separated  from  the  neighboring  cellular  tis- 
sue. It  is  interspersed  with  various  long  nuclei,  having  a  dark 
contour,  irregularly  scattered  through  the  fibrillary  interstitial 
substance,  (c)  Epithelium.  The  epithelial  layer  is  found  on  the 
inner  side  of  the  basement  membrane  and  consists  of  a  variety 
of  cells,  such  as  are  found  in  the  bladder,  ureter,  calices  and  pel- 
vis of  the  kidney.  They  are  either  ovoid  or  polygonal  nucleated 
lamellse,  and  are  of  variable  form  and  size. 

Either  extremity  or  any  part  of  the  tube  may  remain  open, 
constituting  a  variety  of  abnormalities  presenting  interesting 
pathological  phenomena.  Abdominal  surgeons  have  frequently 
encountered  small  sacculated  dilatations  of  the  tube.  Ill  de- 
scribes it  as  "  presenting  the  appearance  as  if  it  were  knotted  or 
had  excrescences."  It  has  been  better  likened  to  a  string  of 
small  sausages.  These  small  cystic  expansions  of  the  urachus, 
if  they  escape  injury  or  infection  through  the  umbilicus  or  blad- 
der, may  exist  throughout  life  unobserved.  A  true  allantoic  or 
urachal  cyst  sufficiently  large  to  be  of  importance  usually  arises 
from  the  dilatation  of  the  greater  part  of  the  urachus.  The  vesi- 
cal and  umbilical  ends  being  occluded,  such  cysts  very  properly 
belong  to  the  genus  designated  by  Bland  Sutton  as  "  tubulo- 
cysts."  A  cystic  expansion  of  the  vesical  end  of  the  urachus 
communicating  with  the  bladder  is  not  a  true  cyst,  but,  as  desig- 
nated by  Schullenbach,  a  cystic  ectasis.  An  excellent  illustration 
of  this  variety  may  be  found  accompanying  the  article  of  J.  B. 
Wutz.  Byron  Robinson  also  gives  a  very  good  cut  of  this 
variety  of  urachal  cysts,  removed  post  mortem  from  a  boy  ten 
years  old. 

Symptoms. — Usually  there  exists  in  an  acute  or  chronic  form  some 
pronounced  disease  of  urethra  or  bladder  in  which  has  occurred 
retention  of  urine  or  great  vesical  tenesmus.  The  history  of 
these  cases  is  that  of  acute  illness  with  rather  sudden  develop- 
ment of  abdominal  tumors.     This  statement  is  at  variance  wiih 
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that  of  Dr.  Ill  and  others,  yet  a  careful  study  of  reported  cases 
justifies  it.  The  symptoms  are  rather  constant.  The  patient 
feels  ill,  loses  flesh,  and  in  many  cases  looks  distinctly  tubercu- 
lous. Pain  is  a  conspicuous  feature ;  it  is  sometimes  intense 
and  paroxysmal,  but  usually  described  as  dull  and  heavy,  due  to 
tension  and  pressure  in  the  pelvis  and  lower  abdomen.  Nausea 
and  vomiting  are  frequently  observed ;  extreme  prostration,  faint- 
ness,  sickening  sensations,  are  nervous  symptoms  of  note.  There 
is  usually  constipation.  Urination  is  generally  frequent,  but 
there  is  marked  diminution  in  the  amount  of  urine,  which  is 
high-colored  and  not  infrequently  contains  mucus  and  pus.  And 
there  is  often  dysuria ;  the  only  case  in  which  I  can  find  this 
symptom  absent  was  one  carefully  recorded  by  Freer. 

Physical  Signs. — The  physical  examination  reveals  an  abdominal 
swelling  lying  chiefly  below  the  umbilicus.  If  small  and  not  in- 
flamed, with  relaxed  abdominal  walls,  it  is  easy  to  demonstrate 
its  mural  character.  If  the  tumor  is  of  large  size  the  appearance 
of  the  abdomen  is  peculiar.  The  distention  is  chiefly  below  the 
umbilicus,  frequently  asymmetrical.  It  is  quite  flat  upon  the 
upper  surface,  bulging  laterally.  It  is  immovable,  the  parietes 
inseparably  connected  with  the  cyst.  It  is  uniformly  soft  and 
fluctuant.  The  percussion-test,  our  chief  reliance  in  reaching  a 
diagnosis,  is  peculiar  and  characteristic  in  well-marked  cases, 
and  as  this  physical  sign  has  been  so  well  described  by  Mr.  Tait, 
I  quote  his  words :  "  The  pelvic  dulness  is  absolute,  whilst  the 
dulness  which  is  contained  above  the  umbilicus  is  not  so,  al- 
though it  is  perfectly  certain  that  the  wave  of  fluctuation  passes 
through  one  volume  of  fluid  not  intercepted  by  any  cyst-wall." 
He  explains  the  sign  by  a  peculiar  reflection  of  the  peritoneum. 
The  intestines  which  normally  occupy  the  pelvis  are  forced  up- 
ward and  underlie  only  the  upper  part  of  the  cyst.  To  briefly 
describe  the  percussion-sound,  I  would  say  that  it  was  fading  dul- 
ness from  below  to  the  upper  limit  of  the  tumor. 

Bimanual  examination  usually  shows  a  retrodisplaced  uterus, 
very  low  in  the  pelvis,  entirely  separate  from  the  tumor.  If  the 
tumor  occupies  the  pelvis  the  entire  vaginal  vault  will  be  en- 
croached upon  by  a  soft  elastic  mass.  JMarked  displacement  and 
distortion  of  the  bladder  may  be  discovered  with  catheter  and 
cystoscope. 
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Polygonal  epithelium  discovered  in  the  aspirated  fluid  estab- 
lishes beyond  question  the  diagnosis.  It  may  be  well  to  remark 
here  that  the  contents  of  urachal  cysts  are  sometimes  surprising. 
The  bright  yellow  color  of  the  fluid  puzzled  Mr.  Bantock.  Bra- 
mam,  of  Berlin,  encountered  four  large  gall-stones,  Rokitansky 
found  thirty-one. 

All  cases  of  urachal  cysts  do  not  present  the  pronounced  clini- 
cal features  above  given.  Many  behave  very  innocently,  occa- 
sioning only  moderate  distress  until  they  attain  quite  a  growth. 
Such  was  the  history  of  my  case. 

Differential  Diagnosis. — The  most  pardonable  error  in  diag- 
nosis is  to  mistake  a  urachal  cyst  for  a  parovarian  cyst.  The 
condition  has  been  often  diagnosed  as  encysted  tuberculous  peri- 
tonitis, gastritis,  hydronephrosis,  and  the  true  condition  dis- 
closed only  at  operation.  I  cannot  refrain  from  calling  attention 
to  the  marked  parallelism  existing  between  the  symptoms  of  this 
condition  and  of  ectopic  gestation.  The  great  prostration,  the 
rapid  pulse,  the  recurring  syncope,  the  nausea,  the  paroxysmal 
pelvic  pain,  menstrual  disorder,  and  vesical  irritation  are  symp- 
toms common  to  both.  The  passage  of  decidua  and  thorough 
bimanual  examination  will  alone  make  the  differentiation  in  some 
cases.  Roser  speaks  of  a  case  of  cyst  of  the  omphalomesenteric 
duct  which  he  had  mistaken  for  cyst  of  the  urachus ;  Fischer,  of 
Breslau,  reports  a  similar  operation. 

Prognosis. — Conservatively  treated  by  incision  and  drainage,  the 
prognosis  is  excellent  in  these  cases. 

Surgical  Indications. — Incision  into  the  cyst,  thorough  evacua- 
tion of  its  contents,  irrigation  of  the  cyst-cavity,  mopping  out 
with  a  solution  of  iodine,  and  drainage  should  be  the  chosen 
method  of  treatment;  there  is  no  doubt  that  there  are  many  of 
these  cysts  which  dip  down  into  the  pelvis  that  cannot  be  re- 
moved, and  we  are  forced  to  adopt  as  a  dernier  ressort  something 
like  the  above  plan  of  treatment. 

The  more  radical  operation  of  enucleation  of  the  sac,  when  it 
is  possible,  has  a  finish,  a  completeness  about  it  attractive  to  the 
surgeon.  When  the  cyst  has  been  dissected  away  from  a  large 
area  of  peritoneum,  it  is  best  to  trim  the  detached  serous  mem- 
brane, even  if  it  appear  unhurt.  In  my  case  death  was  undoubt- 
edly due  to  sloughing  of  the  detached  peritoneum.     Care  should 
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be  observed  to  ascertain  tlie  relations  of  the  bladder  to  the  cyst ; 
and  after  the  evacuation  or  removal  of  the  cyst,  the  bladder 
should  be  distended  in  order  to  expose  any  urinary  fistula,  which, 
if  present,  should  be  closed. 
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FIBROMYOMA   OF   THE   UTERUS. 

Definition. — A  tumor  of  the  uterus  composed  of  fibrous  and  un- 
striped  muscular  tissue  in  varying  proportions,  the  muscular  ele- 
ment usually  predominating.  Occasionally  the  formation  is  dif- 
fuse, but  is  generally  exhibited  as  single  or  multiple  nodular 
masses. 

Synonyms. — The  terms  myoma,  fibroma,  and  fibroid  tumor  will 
be  used  interchangeably. 

Frequency. — 2.8  per  cent,  of  30,000  patients  visiting  Chrobak's 
gynecological  clinic  had  myomatous  uteri.  Of  9,227  females 
with  neoplasms,  in  883  the  growth  was  uterine  myoma  (Wil- 
liams). Such  statistics  give  a  very  inadequate  idea  of  the  fre- 
quency of  myoma.  They  do  not  take  into  the  estimate  those 
patients  in  which  the  tumor  has  a  symptomless  existence.  Bayle 
says  that  20  per  cent,  of  all  women  over  thirty-five  years  of  age  bear 
myomata.  Romans  asserts  that  in  fifteen  years'  practice  he  has 
met  with  something  over  500  cases  of  myoma  of  the  uterus.  In 
my  college  clinic,  the  patients  attending  being  chiefly  negroes,  I 
find,  after  displacements  and  inflammatory  conditions,  fibroids 
the  most  frequent  ailment.  In  America  there  are  but  few  abdom- 
inal surgeons  who  have  not  a  series  of  100  or  more  cases  of 
hysterectomy  for  myomata.  In  the  years  from  1894  to  1900 
Kelly  alone  has  operated  upon  307  myomatous  uteri.  The  pre- 
vailing fad  is  hysterectomy,  and  one  maj  safely  estimate  that 
in  the  last  four  or  five  years  American  surgeons  have  operated 
upon  from  50  per  cent,  to  75  per  cent,  of  myomata  discovered. 

Etiology. —  Age:  The  center  about  which  the  myoma  develops 
probably  exists  in  fetal  life,  yet  the  tumor  does  not  attain  patho- 
logical importance  until  late  in  the  sexual  life.  It  is  very  excep- 
tional to  meet  with  these  tumors  in  the  adolescent.  They  have 
been  found  in  children,  and  Wells  reports  a  case  of  fibrocystic 
uterus  in  which  the  history  warrants  the  belief  that  the  tumor 
was  present  when  the  girl  was  fifteen  years  of  age.  In  1,762 
cases,  reports  of  different  writers,  Roger  Williams  found  only 
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26  instances  of  myomata  in  those  under  the  age  of  twenty  years. 
In  1898,  Spencer  was  able  to  collect  only  40  cases  in  women 
under  twenty-five  years  of  age.  They  are  most  frequently  recog- 
nized clinically  between  the  ages  of  thirty-five  and  forty-five 
years.  The  appearance  of  symptoms  does  not  indicate  the  age 
of  the  neoplasm.  Their  development,  reckoned  from  the  appear- 
ance of  symptoms,  is  not  infrequently  noticed  after  the  fiftieth 
year  and  occasionally  in  women  over  sixty  years. 

Race:  The  negro  women  of  the  Southern  States  are  frequent 
subjects  of  myomatous  disease  of  the  uterus.  I  can  safely  assert 
that  fully  50  per  cent,  of  all  these  women  over  forty  years  of  age 
presenting  at  the  gynecological  clinic  bear  fibroids  of  the  uterus. 
There  are  no  observations  reliably  establishing  the  relative  fre- 
quency in  the  white  and  black. 

Heredity:  By  many  heredity  is  advanced  as  bearing  etiolog- 
ical claims ;  and  instances,  such  as  cited  by  Beyea,  in  which  uter- 
ine fibroids  appeared  in  four  sisters,  mother,  grandmother  and 
aunt,  are  striking  but  too  rare  to  be  conclusive. 

By  Roger  Williams  developmental  irregularities  are  consid- 
ered as  the  chief  morphological  factor  in  the  development  of 
myoma.  Their  occurrence  where  are  found  such  deformities  as 
uterus  unicornis,  uterus  duplex,  absence  of  vagina,  and  infantile, 
undeveloped  uterus  (Sutton),  and  their  frequent  association  with 
dermoid,  intraligamcntary  and  other  cysts,  lend  color  to  this 
position  of  Williams.  Cohnheim's  theory  that  tumors  originate 
in  rests  or  developmental  defects  seems,  in  a  general  way,  estab- 
lished. Its  application  to  the  histogenesis  of  uterine  myoma  has 
received  much  consideration  and  high  endorsement.  First 
Babes,  then  Recklinghausen,  and  later  Ricker  found  in  these 
tumors  the  primitive  epithelium  of  Miiller's  duct  and  abnormal 
ingrowths  of  muscle-cells  around  the  rudiments  of  Wolffian  ducts. 
Meyer  showed  glandular  structure  in  the  muscular  tissue  of  the 
uterus  in  new-born  children.  Scattered  epithelial  elements  may 
come  from  sequestrated  processes  of  the  glands  of  the  mucosa 
extending  into  the  myometrium,  or  from  the  remnant  of  the 
Miillerian  duct. 

Landau  cautions  that  we  must  not  mistake  the  adenoniyoma, 
a  tumor  in  which  there  is  proliferation  of  epithelial  elements  as 
well  as  muscular,  for  the  globular  histoid  myoma.     To  determine 
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the  histogenesis  of  myoma  and  its  relation  to  Wolffian  or  Miil- 
lerian  rests  Cohen  examined  the  whole  of  many  small  tumors  by 
means  of  serial  sections.  In  none  of  the  specimens  were  there 
epithelial  inclusions  found,  and  he  claims  that  this  demonstrates 
the  fallacy  of  Ricker's  hypothesis  that  all  myomata  of  the  uterus 
originate  in  adenomata. 

In  these  investigations  he  found  that  the  muscular  fibers  of 
the  neoplasm  were  arranged  concentrically  around  a  small  artery, 
an  observation  made  by  Kleinwachter  in  1883,  who  said  that  in 
the  tiniest  myomata  there  were  minute  capillaries  surrounded 
by  round  cells,  and  these,  changing,  finally  resembled  muscle- 
cells.  This  view  of  the  arterial  origin  of  myomata,  either  <'rom 
arteries  or  arterioles,  is  upheld  by  Pilliet.  And  Gottschalk  con- 
cludes that  fibromyomata  have  their  origin  in  long-continued 
irritation,  and  that  their  development  is  dependent  directly  upon 
arterial  blood-supply.  Santi  asserts  that  he  finds  no  fact  to  con- 
vince him  that  their  origin  is  from  the  vascular  tunics,  and  that 
the  assertion  of  Rosger  that  the  arrangement  of  the  fibers  about 
the  vessels  is  proof  of  their  origin  from  the  muscular  coats  is 
erroneous,  since  there  are  more  circular  fibers  than  longitudinal 
in  the  vessel-walls,  and  a  myoma  arranges  itself  against  the  pre- 
vailing tendency.  Furthermore,  the  absence  of  elastic  fibers  in 
myomata  is  one  of  the  strongest  facts  against  the  origin  from  the 
vessel-wall. 

A  blanket-theory,  expressed  and  apparently  somewhat  gener- 
ally received  at  the  Eighth  German  Gynecological  Congress, 
1889,  is  that  uterine  myomata  take  origin  from  the  muscular  coats 
of  the  small  uterine  arteries.  These  vessels  pass  directly  into 
the  zone  of  tissue  so  very  rich  in  elastic  fibers  surrounding  the 
neoplastic  nodule,  which  grows  by  apposition  of  new  strata  of 
muscle  arising  from  the  peripheric  vessels.  This  process  is  a 
pathologic  expression  of  the  formative  activity  innate  in  the 
general  system,  having  its  most  evident  manifestation  in  the 
uterus,  a  view  held  by  Strassman  and  Lehman,  who  claim  that 
the  alterations  in  the  heart,  vessels,  and  uterus  all  proceed  from 
a  single  aft'ection  causing  vasomotor  disturbance. 

Another  view  which  confines  the  formation  of  myoma  to 
causes  inherent  in  the  uterus  is  thus  expressed  by  Mann:  It  is 
the   innate  nature  of  the  uterus  to  grow,  stimulated  by  preg- 


736  SURGICAL    DISEASES    OF   THE   ABDOMEN. 

nancy;  if  that  stimulus  is  not  applied  the  atypical  growth  takes 
place.     Routh,  also,  looks  upon  it  as  a  sort  of  artificial  gestation. 

While  congestion  and  the  many  conditions  giving  rise  to  it 
have  long  been  recognized  as  elements  in  the  development  of 
myoma,  there  has,  as  yet,  been  no  conclusive  proof  of  the  germ- 
origin  of  these  neoplasms.  Dr.  Mary  Dixon  Jones  asserts  that 
for  a  fibroid  to  develop  the  tissues  of  the  uterus  must  first  be 
reduced  to  medullary  elements  by  inflammation,  and  that  it  does 
not  depend  upon  the  year,  age,  or  period  of  life,  but  it  is  when 
there  is  infection  and  consequent  inflammation ;  that  it  is  this  dis- 
ease of  the  uterus  that  produces  fibroid  growths.  Semb  regards 
fibroid  tumors  of  the  uterus  as  originating  from  irritation,  chiefly 
in  the  endometrium.  Claisse,  in  his  These  de  Paris,  1900,  says 
that  these  new  formations,  essentially  inflammatory,  develop  at 
the  expense  of  the  endo-  and  perithelial  elements ;  they  are  asso- 
ciated with  analogous  lesions  of  the  peritoneum,  adnexa,  and 
mucosa ;  they  entail  a  marked  leucocytosis,  and  are  probably 
due  to  microbes,  the  poisonous  elements  gaining  entrance  through 
the  mucosa. 

Nothing  definite  is  known  concerning  the  origin  of  fibroid  tu- 
mors of  the  uterus.  It  seems  probable  that  in  all  theories  there 
is  an  element  of  truth,  and  from  the  study  of  the  subject  the 
author  concludes  that  myomata  grow  from  embryonic  foci  in 
the  walls  of  the  uterus,  which  residua  are  frequently  found  in 
immediate  relation  with  small  arteries ;  and  these  congenital  foci 
are  awakened  into  activity  by  conditions  disturbing  the  circula- 
tion, such  as  is  supplied  by  inflammation,  displacements,  trauma- 
tisms, sepsis,  and  pregnancy. 

Pathologv. — In  the  primitive  stage  fibromyomata  consist  of  an 
aggregation  of  round  cells  transforming  themselves  into  spindle- 
cells  and  then  assuming  the  form  of  smooth  muscle-cells,  larger 
than  those  of  the  surrounding  muscular  tissue  of  the  uterus. 
They  arrange  themselves  in  a  ring  and  form  a  whirl  or  kink  in 
the  fibers  of  the  muscle.  Usually  they  are  arranged  concentri- 
cally about  small  arterioles.  These  central  vessels  may  at  first 
dilate,  but  they  soon  become  obliterated.  The  fibers  interlace 
in  all  directions  and  in  many  degrees  of  density.  In  pure  myo- 
mata no  other  kind  of  cells  or  fibers  than  muscular  ones  are  seen, 
but   with   the  growth   and   development  of   the   tumor   the   groups 
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of  muscle-cells  are  blended  with  or  completely  separated  by  con- 
spicuous tracts  of  fibrous  tissue. 

The  microscopical  picture  varies  with  the  parts  of  the  tumor 
chosen  for  section.  The  existence  of  a  central  vessel,  so  stoutly 
maintained  by  Gusserow  and  Kleinwachter  as  constantly  pres- 
ent in  the  tiniest  myoma,  is  denied  by  many  careful  observers. 
The  myomatous  nodule,  which  Roger  Williams  likens  to  a  small 
knot  in  a  piece  of  wood,  lies  in  a  bed  of  connective  tissue  which 
is  proper  to  the  uterus  and  which  separates  the  nodule  from  the 
surrounding  fasciculi.  As  the  tumor  enlarges,  this  tissue  is 
compressed  into  a  fibrous  covering  or  capsule,  from  which  the 
little  nodules  may  be  picked  out  or  large  tumors  enucleated  with- 
out disturbing  the  surrounding  muscular  structure  of  the  uterus. 
Fibrous  bands  from  the  capsule  dip  down  into  the  internodular 
spaces  and  may  render  difficult  the  freeing  of  the  capsule.  The 
blood-supply  is  not  derived  from  the  central  vessel  but  from  a 
wreath  of  anastomosing  vessels,  which  penetrate  its  capsule  and 
plunge  into  the  center  of  the  tumor.  Veins,  lymphatics,  and 
nerves  accompany  the  arteries  in  their  course  between  the  fibrous 
bundles.  The  capsule  and  periphery  of  the  tumor  receive  a 
greater  blood-supply  than  does  its  central  portion.  Beneath  the 
capsule  large  arteries  are  sometimes  found  and  occasionally  pene- 
trate deeply  into  the  substance  of  the  tumor,  and  in  such  cases 
the  veins  are  disproportionately  larger.  This  great  vascularity 
is  especially  true  in  myoma  complicating  pregnancy. 

When  very  small  and  of  recent  formation  these  tumors  consist 
chiefly  of  muscle-cells,  but  it  is  quite  exceptional  for  a  tumor  to 
attain  to  any  considerable  dimensions  without  a  greater  or  less 
proportion  of  fibrous  elements.  If  the  muscular  tissue  predomi- 
nates the  growth  is  softer  and  more  vascular,  the  capsule  is  not 
so  well  marked ;  indeed,  a  hyperplasia  of  the  muscular  tissue  of 
the  whole  or  a  part  of  the  uterus  is  said  to  occur,  which  is  spoken 
of  as  a  diffuse  myoma ;  I  have  never  seen  such  a  specimen.  Gen- 
erally speaking,  the  fibrous  elements  increase  with  age,  and 
hence  old  tumors,  uncomplicated,  are  usually  hard. 

There  is  no  condition,  says   Kleinwachter,  in  the  growth  of 

fibroma  of  the  uterus  sufficiently  strongly  marked  and  regular  to 

enable  one  to  determine  the  age  of  the  tumor.     This  observation 

was  made  after  a  careful  study  of  40  selected  cases.     The  stereo- 
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tvped  Statement  of  text-books  that  fibromyomata  grow  very 
slowly  and  cease  growing  after  the  menopause  is  refuted  by  daily 
clinical  experience.  I  removed  by  niorcellement  through  the 
vagina  from  a  woman  fifty  years  of  age  a  tumor  weighing  four 
pounds.  After  its  enucleation  I  discovered  in  the  opposite  wall 
of  the  uterus  a  tumor  the  size  of  a  hen's  egg.  Three  years  later 
this  tumor  was  enucleated  in  a  similar  manner,  having  attained 
to  the  size  of  a  cocoanut,  and  weighing  two  pounds.  The  fact  is 
that  the  behavior  of  these  tumors  is  contingent  upon  so  many 
conditions,  intrinsic  and  extrinsic,  that  there  is  no  prescribed  rule 
regulating  their  growth.  Those  composed  chiefly  of  muscular 
elements  are  usually  more  vascular  and  grow  more  rapidly  than 
the  fibroid  sort.  Wylie  seems  to  think  that,  like  other  organic 
structures,  they  have  a  period  of  growth,  repose  and  decay.  Ap- 
pearing usually  after  the  age  of  thirty  years,  they  continue  more 
or  less  actively  to  grow  until  the  menopause,  when  they  may 
subside  or,  perhaps  quite  as  frequently,  undergoing  degenerative 
changes,  increase  very  rapidly  in  size.  The  rapid  enlargement 
is  not  necessarily  due  to  growth  of  the  constituent  elements,  but 
may  be  owing  to  changes  in  the  blood-supply,  as  in  pregnancy, 
or  to  edema,  cystic  degeneration  or  other  changes.  One  pecu- 
liar characteristic  occurring  in  the  life-history  is  their  tendency 
to  grow  to  a  certain  size,  then  to  remain  stationary  or  even  to 
regress  somewhat,  later  to  take  on  active  development.  This 
behavior  is  not  always  contingent  upon  the  menopause.  And 
while  in  certain  instances  retrogression  after  the  menopause  is 
observed,  the  old  teaching  that  this  should  be  the  expected  course 
is  wofully  misleading  and  dangerous.  Fibroids  have  been  known 
to  disappear;  Doran  has  collected  37  instances  of  the  partial  or 
entire  disappearance  of  fibroids,  13  of  these  directly  connected 
with  pregnancy.  In  one  case  in  which  I  attempted  hysterectomy, 
concluding  that  it  would  be  unsafe  to  remove  the  tumor,  which 
was  larger  than  a  child's  head,  I  abandoned  the  operation.  Seven 
years  later  an  examination  showed  the  tumor  to  be  densely  hard 
and  no  larger  than  one's  fist.  In  this  case  the  menopause  played 
its  assigned  part. 

Their  size  varies  from  a  minute  nodule  to  a  colossal  tumor 
overdistending  the  abdomen.  I  have  removed  for  Dr.  R.  F. 
Boyd,  of  Nashville,  from  a  negress,  aged  forty-two  years,  a  large 
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rapidlv-growing  myoma  weighing-  eighty-two  pounds ;  recovery 
was  uninterrupted.  Hunter  exhibited  to  the  Obstetrical  Society 
of  New  York  a  specimen  weighing  one  hundred  and  forty  pounds. 
It  is  now  quite  exceptional  to  meet  with  a  tumor  weighing  over 
twenty  pounds — surgeons  are  too  alert. 

Soft  myomatous  tumors  frequently  occur  singly.  Those  more 
fibroid  in  character  are  usually  multiple.  The  clinical  appearance 
of  one  tumor  does  not  indicate  its  isolated  existence ;  many  seed- 
lings may  be  scattered  throughout  the  uterine  walls,  a  fact  that 
the  advocates  of  myomectomy  somewhat  ignore.  Sutton  has 
lately  described  microscopical  sections  taken  from  a  uterus  which 
contained  one  hundred  and  twenty  minute  fibroids. 

The  common  site  is  the  body  of  the  uterus.  They  grow  more 
frequently  from  the  posterior  than  from  the  anterior  wall,  and 
more  frequently  from  the  fundus  than  from  the  cervix.  The  rela- 
tive frequency  of  cervical  fibroids  to  those  of  other  parts  of  the 
uterus  is  estimated  at  from  4  per  cent.  (Lohlein)  to  I2j4  per 
cent.  (jMunde).  Hart  and  Barbour  say  that  cervical  fibroids  do 
not  occur  oftener  than  5  times  in  100  cases,  but  that  when  fibroids 
complicate  pregnancy  location  in  the  cervix  is  20  out  of  100. 
Cervical  fibroids  are  of  comparatively  small  size,  yet  Amann  re- 
moved a  tumor  weighing  twenty-five  pounds  which  developed  in 
the  cervix  entirely  in  front  of  the  peritoneum.  Especially  dan- 
gerous and  difficult  of  management  are  those  fibroids  that  grow 
from  the  anterior  wall  under  the  attachment  of  the  bladder,  push- 
ing that  organ  upward  before  them. 

All  myomata  originate  in  the  musculature  of  the  uterus,  and  in 
that  sense  are  primarily  interstitial.  From  their  seat  and  direc- 
tion of  development  we  recognize  three  varieties:  (i)  A  tumor 
developing  in  the  wall  of  the  uterus  and  surrounded  on  all  sides 
by  muscular  substance  is  designated  an  interstitial,  intramural, 
or  intraparictal  tumor.  (2)  If,  in  its  growth,  meeting  with  less 
resistance,  it  advances  toward  the  mucous  surface  and  projects 
into  the  uterine  cavity,  a  greater  portion  of  its  circumference 
being  covered  by  endometrium,  it  is  designated  a  submucous 
myoma.  (3)  More  frequently  the  direction  of  growth  is  toward 
the  abdominal  cavity,  the  tumor  lying  just  beneath  the  peri- 
toneum, when  it  is  designated  a  subserous  fibroid. 
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1.  Interstitial  fibromyomata  in  structure  more  closely  resem- 
ble the  uterine  tissue.  Their  growth  is  often  rapid  and  sym- 
metrical, and  their  vascularity  greater.  They  may  encroach 
equally  upon  the  submucous  and  peritoneal  surfaces.  Inter- 
stitial cervical  tumors,  moulded  by  their  surroundings,  present 
a  barrel-shape.  They  often  form  large,  smooth,  soft  tumors, 
greatly  lengthening  the  cavity  of  the  uterus.  If  of  small  size, 
their  number  is  usually  multiple  (vide  supra,  Sutton's  case).  When 
very  vascular  they  are  designated  angioinyomata  or  myoinata 
telangiectodes.  It  must  not  be  inferred  that  all  interstitial  tumors 
are  of  this  soft  sort.  Roberts  says  that  they  are  usually  of  the 
hard,  fibrous  variety. 

2.  If  the  direction  of  the  growth  is  toward  the  cavity  of  the 
uterus,  the  tumor  may  project  into  the  cavity,  the  growth  of  the 
tumor  and  the  contraction  of  the  uterine  muscles  tending  to  ex- 
trude it  into  and  from  the  uterus.  These  tumors  are  not  sup- 
plied with  a  dense  fibrous  capsule,  but  are  covered  by  mucous 
membrane  which  retains  its  normal  characteristics  until  it  de- 
scends into  the  vagina,  when  the  ciliated  epithelium  is  replaced 
by  squamous  cells.  Submucous  pedunculated  fibroids  are  desig- 
nated uterine  polypi.  Their  favorite  seat  of  attachment  is  the 
fundus.  They  may  be  soft  when  sessile  and  tend  to  assume  an 
ovoid  or  pyriform  shape,  moulded  by  the  contractions  of  the 
uterus.  If  slow  of  growth  they  are  densely  hard  and  fibrous. 
As  a  rule,  submucous  fibroids  are  of  firm,  almost  tendinous  con- 
sistency so  long  as  they  remain  in  the  uterine  cavity.  When 
they  are  extruded  into  the  vagina  they  undergo  softening,  be- 
come edematous,  and  suppuration  and  gangrene  may  occur.  Cer- 
vical submucous  tumors,  unless  complicated  by  pregnancy,  are  of 
little  importance,  as  they  often  grow  through  the  os  uteri  and  by 
their  pedicles  hang  into  the  vagina ;  or,  if  sessile,  they  arc  easy 
of  enucleation. 

3.  Subperitoneal  fibroids  are  frequently  multiple,  may  be  ses- 
sile or  pedunculated.  \\'hen  stalked,  \'irchow  designated  them 
peritoneal  polypi,  but  the  term  '  polypus  '  should  be  reserved  for 
tumors  that  grow  into  the  cavity  of  the  uterus.  As  these  tumors 
by  their  direcion  of  development  restrict  their  vascular  supply, 
they  are  usually  hard  and  fibrous  in  character,  of  slower  growth 
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than  the  intramural  variety,  and  are  especially  liable  to  certain 
complications. 

All  varieties  of  fibroids  may  be  met  with  in  a  single  uterus. 
Uterine  polypi  more  frequently  exist  singly  than  do  the  other 
varieties.  The  pathological  and  clinical  importance  of  fibroids 
depends  as  much  upon  their  location  as  upon  their  size  and  rapid- 
ity of  growths.  Fibroids  separate  the  folds  of  the  broad  liga- 
ments. These  intraligamentous  tumors,  by  their  position  and 
impaction  in  the  pelvis,  are  of  greatest  clinical  importance.  A 
small  subserous  tumor,  pedunculated,  may  become  imprisoned  in 
the  pelvis  under  the  promontory  of  the  sacrum  and  excite  urgent 
pressure-effects.  Occasionally  subserous  tumors  so  imprisoned 
force  the  uterus  into  procidentia.  It  is  of  the  greatest  importance 
to  note  the  position  of  the  uterus  with  relation  to  the  neoplasm. 
Polypoid  growths  drag  the  entire  uterus  into  descensus  and  not 
infrequently  fundal  polypi  produce  inversion,  a  fact  that  must  be 
borne  in  mind  in  removing  them.  Intraligamentary  fibroids  and 
those  growing  in  the  lower  portion  of  the  body  of  the  uterus  and 
lying  in  the  pelvis  crowd  that  organ  to  the  opposite  side,  and 
frequently  elevate  it  out  of  the  pelvis.  A  mural  fibroid  of  the 
cervix  distorts  the  vaginal  cervix  and  os  externum  so  that  that 
opening  appears  not  unlike  a  quarter-moon.  Submucous,  ses- 
sile or  pedunculated,  and  single  interstitial  myomata  symmetri- 
cally enlarge  the  uterus,  forming  a  central  or  hypogastric  tumor. 
Long  pedunculated  subserous  tumors  usually  draw  the  uterus 
upward,  elongating  it  and  distorting  its  cavity. 

Rotation  of  the  tumor  upon  its  pedicle  may  occur ;  such  an 
accident  may  result  in  gangrene  of  the  tumor.  My  first  hysterec- 
tomy was  for  this  condition.  From  slow  torsion  the  pedicle  may 
atrophy  and  separate  from  the  uterus  entirely.  Usually,  how- 
ever, inflammatory  attachments  are  acquired,  chiefly  to  the  omen- 
tum, from  which  organ  sufficient  blood-supply  is  obtained  for 
nourishment.  These  sequestrated  or  parasitic  myomata  are  often 
calcified.  Torsion  of  the  uterus  as  a  pedicle  from  rotation  of 
subserous  fibroids  has  been  observed. 

^lultinodular  tumors  may  efface  all  the  outlines  of  the  uterus. 
Some  may  lie  intraperitoneally,  others  between  the  folds  of  the 
broad  ligament,  and  still  others,  developing  downward,  encroach 
upon   the   rectovaginal   septum   and   occlude   the   vaginal    canal. 
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Diffuse  rapidly-growing  interstitial  myoma  shows  a  tendency  to 
assume  the  shape  of  the  gravid  uterus,  even  up  to  full  term. 
While  fibromyomata  are  generally  globular  in  shape,  they  are 
moulded  largely  by  their  surroundings.  Kelly  illustrates  one 
that  conforms  very  perfectly  to  the  curves  of  the  sacrum,  show- 
ing the  promontory. 

A  general  hypertrophy  of  the  uterine  wall  attends  the  growth 
of  myoma.  Old  tumors,  especialh'  of  the  subserous  variety,  not 
infrequently  produce  atrophy  of  the  uterus,  the  circulation  of  the 
organ  being  interfered  with  by  traction  or  pressure.  In  submu- 
cous tumors  the  opposing  wall  is  usually  thin.  The  cavity  of 
the  uterus  is  enlarged  but  occluded  by  submucous  tumors.  Mul- 
tiple tumors,  interstitial  or  subperitoneal,  distort  the  uterine  cav- 
ity and  it  is  difficult  or  impossible  to  pass  the  sound.  In  single 
mural  growths  the  depth  of  the  uterine  cavity  is  sometimes  enor- 
mously increased. 

To  those  who  see  in  inflammation  the  essential  cause  of  myoma 
there  is  always  associated  with  the  neoplastic  growth  metritis 
and  endometritis.  In  many  cases  of  myomatous  uteri  there  is 
absolutely  no  endometritis.  The  mucosa,  like  other  surrounding 
tissues,  may  undergo  hypertrophy,  both  glandular  and  intersti- 
tial. This  overgrowth  of  its  elements  is  not  necessarily  inflam- 
matory in  character.  The  presence  of  the  tumor  and  the  me- 
chanical changes  in  circulation  incident  to  its  pressure  are  cer- 
tainly great  predisposing  causes  to  infection.  More  frequently 
the  condition  of  the  endometrium  is  one  of  atrophy  over  the 
tumor  surrounded  by  a  corona  of  hypertrophy.  The  influence  of 
the  tumor,  says  Bishop,  upon  the  mucosa  depends  entirely  upon 
its  position  in  the  uterine  wall  and  upon  its  size.  If  the  tumor 
has  reached  a  certain  size  it  induces  through  mechanical  influ- 
ences a  stretching  and  atrophy  of  the  mucosa.  The  nearer  the 
tumor  is  to  the  mucosa  the  greater  the  changes  in  that  structure. 

In  II  cases  of  Borisoff,  in  which  there  was  atrophj'  of  the  endo- 
metrium, hemorrhage  was  a  conspicuous  symptom.  In  the  mural 
tumors  the  vessels  beneath  the  endometrium  may  be  dilated,  and 
extravasations  of  blood  into  the  muscular  substance  sometimes 
occur.  If  the  growth  advances  toward  the  mucosa,  then  sclero- 
sis of  the  overlying  mucosa  follows.  The  hemorrhage  is  not 
from  the  tumor  but  from  the  degenerated  and  dilated  veins  sur- 
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rounding  the  dome  of  atrophied  area.  The  submucous  tumor 
suffers  from  erosion  and  necrosis  of  its  endometrium.  In  sub- 
serous tumors  the  endometrium  may  show  no  aheration  whatso- 
ever. 

In  fibroma  uteri  the  tubes  and  ovaries  are  always  altered.  The 
changes  in  the  tubes  simulate  those  that  occur  in  the  uterus. 
There  is  always  hyperplasia  of  the  muscular  fibers  and  of  the 
mucosa,  chiefly  of  the  latter.  The  changes  in  the  ovaries  are 
microscopical,  consisting  of  proliferation  of  connective  tissue  and 
degeneration  of  blood-vessels  with  diminution  of  primordial  fol- 
licles.    By  pressure  the  ovaries  are  frequently  atrophied  (Greio). 

Complicating  Pathology. —  Changes  in  the  Tumor:  (a) 
Edema:  One  of  the  most  frequent  changes  met  with  in  fibroids, 
especially  those  that  are  pedicled,  is  edema.  It  is  a  nutritive 
change  consequent  upon  some  interference  with  the  circulation. 
The  tumor  loses  its  firm  consistency,  and  the  tissues  are  every- 
where in  a  state  of  liquefaction.  Spaces  exist  throughout  the 
tumor  filled  with  yellow  serum,  and  the  tissues  in  contact  with 
the  fluid  present  a  hyaline  appearance.  Doran  believes  that  the 
edematous  fibroid  seen  in  women  who  have  reached  the  meno- 
pause is  a  very  different  growth  from  one  that  has  become  ede- 
matous from  compression. 

(b)  Myxomatous  and  other  Cystic  Changes:  Myxomatous  degen- 
eration is  possibly  an  advanced  stage  of  edema.  Large  tumors 
are  especially  predisposed  to  this  change.  In  their  center  are 
areas  of  tissue  that  have  been  converted  into  mucin.  Large  rod- 
like bodies  with  rounded  extremities,  similar  to  the  nuclei  of  non- 
striated  muscle-cells,  are  found  amidst  the  hyaline  structure 
(Rutherford).  The  collection  of  fluid  in  chese  tumors  gives  us 
one  form  of  fibrocystic  tumor.  Homans  has  created  some  con- 
fusion in  stating  that  by  fibrocystic  tumor  he  means  one  whose 
outer  surface  is  covered  with  cysts  having  rather  thin  walls,  and 
not  those  tumors  that  have  smooth  outer  surface  whose  interior 
contains  dilated  lymphatics.  It  has  been  my  privilege  to  deal 
with  many  fibroid  tumors  surgically.  I  have  frequently  found 
little  serous  cysts  which  I  attributed  to  peritoneal  inflammation, 
but  I  have  never  encountered  Homans'  true  surface  fibrocysts. 
A  fibroid  may  become  cystic  through  myxomatous  degeneration. 
Only  occasionally  do  we  find  cysts  with  endothelial  lining,  due 


744  SURGICAL   DISEASES   OF   THE   ABDOMEN. 

to  dilatation  of  lymphatics ;  such  tumors  are  designated  lym- 
phangiectatic  myomata.  Certain  soft  myomata,  very  vascular, 
with  cavernous  spaces  filled  with  blood,  are  called  angio-  or  cav- 
ernous myomata.  When  a  cyst  contains  large  quantities  of 
blood  the  question  naturally  arises  as  to  whether  it  is  a  telangiec- 
tatic fibroid,  a  sarcomatous  degeneration,  or  whether  it  is  re- 
tained menstrual  blood,  the  cavity  of  the  uterus  communicating 
with  the  fibroid  through  the  Fallopian  tube.  The  cystic  changes 
ordinarily  encountered  in  fibroids  are  either  myxomatous,  lym- 
phangiectatic,  or  telangiectatic.  Recent  work  has  attempted  to 
show  that  the  genesis  of  fibrocysts  is  from  embryonic  epithelial 
inclusion.  Schauta  says  that  occasionally  a  rare  form  of  sub- 
peritoneal cysts,  in  which  the  cavity  is  lined  with  ciliated  epi- 
thelium, is  encountered,  and  he  further  calls  attention  to  the  fact 
that  these  cysts  are  always  of  the  subserous  variety,  the  form  re- 
ferred to  by  Romans. 

A  tumor  undergoing  cystic  changes  usually  increases  rapidly 
in  size,  is  liable  to  the  accidents  of  edema,  infection,  with  sup- 
puration or  gangrene.  This  complication  confuses  diagnosis, 
since  they  are  often  mistaken  for  ovarian  cysts.  I  removed  a 
large  subperitoneal  fibroid  some  years  ago  that  contained  two 
gallons  of  purulent  matter;  the  walls  were  a  half-inch  thick,  the 
appendages  apparently  normal. 

(c)  Fatty  Degeneration:  Roberts  refers  to  one  specimen  of  fatty 
degeneration  of  a  fibroid  in  St.  Bartholomew's  Hospital  Museum. 
In  600  specimens  Cullen  found  only  one  that  had  undergone  fatty 
change.  Briinings  reports  the  removal  of  a  tumor  about  the  size 
of  a  child's  head  which  showed  fatty  degeneration.  This  change 
is  very  infrequent. 

(d)  Calcification:  This  is  perhaps  the  most  common  change  that 
fibroids  exhibit.  It  occurs  in  circumscribed  areas,  usually  in  the 
center  of  the  tumor ;  and  naturally  it  is  to  be  found  in  aged 
tumors.  The  deposit  takes  place  in  a  regular  manner  correspond- 
ing to  the  disposition  of  its  fibers.  In  a  tumor  undergoing  calci- 
fication, if  macerated  and  freed  from  its  organic  matter,  a  skele- 
ton consisting  of  calcium  carbonate  and  phosphate  will  remain. 
Pedunculated  subserous  tumors  are  especially  prone  to  this 
change,  and  by  torsion  of  the  pedicle  the  stony  tumor  may  be- 
come detached.     Cullen  removed  from  the  cavity  of  the  uterus 
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a  half-shell  of  calcified  myoma,  and  refers  to  a  similar  case  re- 
ported by  Thorn.  Calcareous  changes  are  not  uncommon  in  the 
central  portion  of  the  tumor.  Should  they  proceed  to  any  extent 
the  tumor  decreases  in  size  and  often  remains  inoffensive,  yet 
Richardson  reports  a  case  of  calcified  myoma  obliterating  the 
ureter.  Edebohls  has  recently  removed  3  calcified  fibroids  by 
enucleation. 

(e)  Necrobiosis  is  a  nutritive  change  brought  about  by  gradual 
obliteration  of  the  blood-supply.  The  tissues  become  soft,  of  a 
reddish-brown  color,  and  are  especially  liable  to  infection  and 
other  changes. 

(f)  Suppuration  and  Gangrene:  In  218  patients  Noble  met  with 
necrosis  in  12  instances.  Inflammation,  suppuration,  and  gan- 
grene are  common  occurrences  in  submucous  tumors.  In  inter- 
stitial and  subperitoneal  tumors  they  are  rarer  accidents.  Tor- 
sion of  the  pedicle,  traumatisms,  injuries  with  infection  in  labor, 
and  curettage  are  the  common  causes.  The  infection  of  the 
fibroid  tumor  may  occur  through  the  endometrium,  or  from  ad- 
herent bowel.  It  pursues  an  especially  malignant  course  if  its 
occurrence  dates  to  abortion  or  labor.  Many  inflamed  fibroids 
are  mistaken  for  sarcomatous  tumors.  When  infection  occurs  it 
may  only  involve  the  capsule  in  part  or  as  a  whole,  or  central 
suppuration  may  occur.  Freund  refers  especially  to  those  cases 
in  which  necrosis  is  slow,  the  patient  giving  evidence  of  mild 
auto-intoxication.  In  such  cases  the  necrotic  foci  are  generally 
in  the  substance  of  the  tumor.  In  the  area  infected  pyogenic 
bacteria  are  found,  usually  the  colon-bacillus.  When  infection 
occurs  there  is  generally  rapid  increase  in  the  size  of  the  tumor, 
and  if  the  process  is  virulent  the  symptoms  of  peritoneal  involve- 
ment and  systemic  poisoning  rapidly  develop.  In  more  chronic 
cases  the  inflamed  tumor  may  acquire  attachments,  and  through 
sloughing  be  discharged  through  the  abdominal  wall  or  into  the 
bowel,  as  in  Hall's  case. 

(g)  Torsion  of  the  pedicle  in  subperitoneal  fibroids  may  occur, 
resulting  in  partial  obstruction  to  the  circulation  with  edema,  in- 
flammation, and  the  acquirement  of  adventitious  adhesions, 
through  which  adhesions  the  tumor  may  be  saved  from  death 
with  its  constricted  uterine  attachment  atrophied  or  entirely 
severed.     Should  the  axial  rotation  cut  off  the  arterial  supply. 
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gangrene  may  result.  I  removed  a  tumor  weighing  ten  pounds 
that  was  apparently  in  a  state  of  necrosis  from  complete  con- 
striction of  the  pedicle  by  several  turns  ;  there  were  no  adhesions ; 
a  serofibrinous  fluid  filled  the  peritoneal  cavity,  and  there  was 
abundant  deposit  of  lymph  over  the  intestines ;  complete  hyster- 
ectomy, thorough  irrigation,  and  vaginal  drainage  saved  the  pa- 
tient. 

(h)  Malignant  Changes:  There  are  two  ancient  ideas  that  are  still 
extant :  the  first  is  that  fibroids  and  carcinomata  are  antagonistic 
and  do  not  often  occur  in  association;  the  second  is  that  car- 
cinoma is  not  an  accidental  association  with  fibroma,  but  the 
result  of  a  glandular  endometritis  due  to  the  irritation  of  the 
fibroid.  The  association  is  not  a  common  one;  Mackenrodt  met 
with  only  8  cases  of  carcinomata  in  104  cases  of  myomata.  In 
159  cases  of  cancer  of  the  uterus  there  were  only  12.5  per  cent, 
of  fibroids ;  and  in  four-fifths  of  the  cases  the  neoplasms  were 
entirely  independent  of  each  other  (Williams).  When  cancer 
occurs  it  is  either  by  the  growth  of  epithelium  from  utricular 
glands  into  the  fibroid  or  by  cancerous  proliferation  of  the  epi- 
thelial inclusions  sometimes  found  in  myomata.  It  is  scarcely 
probable,  certainly  not  proved,  that  metaplasia  of  myocytes  into 
cancer-cells  occurs.  The  occurrence  of  sarcoma  as  a  degenera- 
tive process,  a  sequel  to  fibroma,  seems  to  be  established  by  the 
records  of  many  carefully  studied  cases ;  but  here,  too,  the  gene- 
tic relation  is  not  established,  and  Sutton  regards  the  question 
as  somewhat  in  a  "  cloud." 

The  most  important  complications  arising  in  the  course  of 
fibroids  are  those  attributable  to  pressure.  These  tumors  dis- 
place viscera  and  inhibit  their  function  by  compression ;  in  this 
way  the  bladder  and  rectum  are  chiefly  interfered  with.  They 
rarely  give  rise  to  intestinal  obstruction,  but  when  of  large  size 
they  interfere  with  all  of  the  abdominal  viscera  and  the  function 
of  the  diaphragm.  The  ureter  is  especially  endangered  by  their 
presence.  In  incarcerated  pelvic  fibroids  and  in  the  intraliga- 
mentary  sort  this  duct  may  be  compressed,  or  so  enclosed  in  the 
growth  and  constricted  by  it  that  permanent  occlusion  follows. 
In  larger  growths  the  pressure  upon  the  ureter  is  exerted  espe- 
cially at  the  pelvic  brim.  Hydro-ureter  and  cystic  kidney,  pyo- 
or  hydronephrosis,  are   the   results  of  the   ureteral   obstruction. 
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The  peritoneum  is  exceedingly  tolerant  of  the  presence  of 
fibroma.  Hydroperitoneum  is  rarely  observed  in  the  usual  cases 
unless  the  tumor  itself  is  undergoing  some  change. 

Adhesions  are  likewise  infrequent  in  uncomplicated  fibroids, 
but  when  these  growths  are  associated  with  tubal  and  ovarian  in- 
flammation the  adhesions  constitute  a  most  important  part  of  the 
pathology,  add  greatly  to  the  suffering  of  the  patient,  and  render 
difficult  and  dangerous  any  operative  procedure. 

Tubal  disease,  as  we  have  shown,  in  its  milder  forms  is  pres- 
ent in  about  50  per  cent,  of  the  cases  of  uterine  fibromata.  Hy- 
drosalpinx is  especially  common.  Pyosalpinx  and  ovarian  ab- 
scess, though  comparatively  infrequent,  are  not  unexpected  com- 
plications. The  presence  of  these  inflammatory  conditions  of 
the  appendages,  with  their  associate  peritoneal  lesions,  can  usu- 
ally be  recognized  clinically,  and  the  distress  they  entail,  to  say 
nothing  of  the  immediate  dangers  to  life,  divests  fibroids  of  their 
innocence  and  places  them  among  the  most  serious  ailments 
afflicting  women.  The  frequent  association  of  fibromyomata 
with~  cysts,  ovarian  and  broad-ligament,  is  too  common  to  be  a 
mere  concidence.  They  both  have  kindred  origin,  probably  in 
developmental  defects.  The  author  has  met  with  ovarian  cysts, 
intraligamentary,  and  dermoid  cysts  complicating  fibroids. 
Noble  has  shown  how  frequently  these  cystic  growths  have  com- 
plicated his  operations  for  fibroids.  Boxall  found  a  fibroid  of  the 
uterus,  cyst  of  the  ovary,  and  carcinoma  of  the  Fallopian  tube, 
all  in  one  patient.  The  occurrence  of  ectopic  gestation  with  myo- 
matous disease  of  the  uterus  is  sufficiently  common  to  give  to 
the  neoplasm  a  causal  position.  The  appendix  may  become  in- 
fected through  the  fibroid  that  is  undergoing  inflammatory 
changes,  or  an  inflamed  appendix  may  engraft  its  infection  upon 
a  healthy  fibroid. 

Myomatous  disease  of  the  uterus  does  not  rest  with  the  com- 
plications limited  to  the  pelvis  and  abdomen.  Varicosities  of 
the  veins  of  the  extremities  and  pelvis  become  one  of  the  dangers 
due  to  the  presence  of  myoma.  Freund  especially  calls  atten- 
tion to  the  liability  of  these  patients  to  suffer  from  secondary 
hemorrhage  or  embolism  if  subjected  to  operation.  Cardiac  com- 
plications are  held  in  greater  apprehension  by  English  surgeons 
than  by  us.     By  direct  pressure  upon  the  diaphragm  the  thor- 
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acic  viscera  may  be  displaced,  and  cardiac  and  pulmonary  em- 
barrassment may  follow.  With  large  fibroid  tumors,  as  in  preg- 
nancy, owing  to  the  greater  resistance,  cardiac  hypertrophy  with 
subsequent  dilatation  and  degeneration  may  become  an  absolute 
contraindication  to  interference.  Hemorrhage  and  the  muscular 
weakness  consequent  upon  anemia  may  cause  cardiac  dilatation 
even  in  small  tumors  or  polypi.  No  m^^omatous  uterus  should 
be  dealt  with  surgically  without  the  investigation  of  the  circu- 
latory apparatus.  Though  not  demonstrable,  there  occur  with 
fibroid  tumors  pathological  conditions  of  the  nervous  system 
largely  due  to  nutritive  disorders,  but  in  some  measure  reflex  in 
character,  which  are  of  symptomatic  importance. 

Varied  as  their  pathology  is,  there  yet  remains  a  complication 
sufficiently  grave  and  frequent  to  justify  its  separate  considera- 
tion.    I  refer  to  the  coexistence  of  pregnancy  and  fibroids. 

Pregnancy:  The  unproductiveness  of  married  women  with 
myomatous  uteri  is  practically  a  universal  observation.  A  strik- 
ing exception  are  the  views  of  Hofmeier,  who  holds  that  the  great 
majority  of  fibroids  have  nothing  to  do  with  the  prevention  of 
conception,  and  who  even  claims  that  the  presence  of  myoma  in 
women  who  marry  late  in  life  rather  favors  conception.  Wil- 
liams estimates  that  only  2.5  per  cent,  of  children  are  born  to 
myomatous  women,  whereas  in  a  general  community  the  average 
per  cent,  is  4.6.  In  Kelly's  266  married  women  with  myomatous 
uteri  there  was  an  average  of  2.03  per  cent,  of  pregnancies. 
Frankel  states  that  more  than  one  third  of  patients  having  these 
tumors  have  during  married  life  but  one  child,  whereas  in  a  series 
of  2,000  cases  of  women  who  had  other  pelvic  diseases  but  5  per 
cent,  showed  the  same  comparative  sterility.  Kattmann  has  in- 
vestigated 400  myomata,  and  he  says  that  they  are  more  frequent 
in  married  women  who  have  not  borne  children  than  in  any  other 
class  of  patients.  Opinions  differ  as  to  the  relation  of  myoma 
to  sterility ;  those  holding  the  inflammatory  origin  of  fibroma 
maintain  that  the  sterility  produces  the  fibroma,  while  others 
regard  the  sterility  an  efTect.  Pinard  says  that  out  of  13.915 
parturient  women  at  the  Baudelocque  clinic  only  84  had  fibroma. 
These  84  cases  were  all  primiparae  over  thirty  years  of  age  or 
secundiparee  with  first  labor  ten  or  twelve  years  previously.  He 
holds  prolonged  uterine  inactivity  to  be  the  real  cause  of  fibroma. 
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It  seems  very  fair  to  conclude  that  fibroids  do  not  necessarily  act 
as  a  bar  to  conception,  but  certainly  myomatous  women  are  not 
fruitful.  Submucous  fibroids  have  greatest  influence  in  prevent- 
ing conception ;  next  in  importance  are  the  interstitial,  and  least 
effective  are  the  subperitoneal.  The  clinical  existence  of  fibroids 
may  date  from  the  occurrence  of  pregnancy. 

Unfortunately  interstitial  tumors  lying  low  down  in  the  body 
of  the  uterus,  either  posteriori}'  or  between  the  folds  of  the  broad 
ligament,  do  not  offer  the  hindrance  to  conception  that  one  would 
suppose.  When  pregnancy  occurs  in  cases  of  submucous  fibroids 
the  tendency  is  for  gestation  to  be  interrupted  by  hemorrhage. 
In  interstitial  and  subperitoneal  growths  the  effect  of  gestation 
is  to  increase  the  vascularity  of  the  tumor  and  greatly  to  stimu- 
late its  growth.  The  dangers  occurring  from  the  presence  of 
fibroids  in  pregnancy  depend  largely  upon  the  site  of  the  growth. 
Tumors  of  the  anterior  wall  produce  retrodisplacement  of  the 
uterus,  and  while  the  tumor  may  lie  free,  the  pregnant  uterus 
becomes  incarcerated  in  the  pelvis.  Intrapelvic  tumors,  inter- 
stitial or  subperitoneal,  by  their  increased  growth  incarcerate  the 
uterus,  compress  the  urethra,  bladder,  and  rectum,  and  obstruct 
the  ureters ;  acting  thus  offensively,  they  create  a  marked  ten- 
dency to  abortion  during  the  first  twelve  weeks  of  gestation. 
The  progressive  enlargement  of  both  uterus  and  tumor  must  re- 
sult in  the  escape  of  one  or  the  other  from  the  pelvis,  should  abor- 
tion not  occur.  If  the  tumor  is  released,  pregnancy  may  con- 
tinue uninterruptedly  to  a  favorable  termination,  but  unfortu- 
nately in  the  intrapelvic  tumors,  especially  of  the  cervical  and 
intraligamentous  sort,  the  tumor  underlies  the  uterus,  and  that 
gravid  organ  with  the  bladder  attached  is  displaced  upward  and 
laterally  out  of  the  pelvis,  so  that  even  the  os  uteri  cannot  be 
felt.  In  interstitial  tumors  of  the  fundus  and  body  the  growth 
is  very  rapid,  the  intra-abdominal  pressure  is  greatly  increased, 
the  nervous  and  digestive  disturbances  incident  to  pregnancy  are 
greatly  exaggerated.  Dyspnea,  due  to  pressure  and  cardiac  in- 
efficiency, becomes  pronounced.  Varicosities  of  the  veins  of  the 
extremities  and  pelvis,  jaundice  and  albuminuria,  and  withal  a 
constant  tendency  to  premature  labor  are  the  dangers  during 
pregnancy.  Subperitoneal  tumors,  when  small,  by  their  intra- 
pelvic position,  give  trouble  chiefly  through  their  pressure-eft'ects  ; 
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they  do  not  become  so  edematous  nor  enlarge  so  rapidly  under 
the  influence  of  gestation  as  the  other  forms,  yet  they  are  liable 
to  changes  of  edema,  cystic  degeneration,  and  to  the  accident  of 
torsion  of  the  pedicle  or  elongation  or  rotation  of  the  uterus. 

When  abortion  occurs  as  the  result  of  the  complication  of 
fibroids  with  pregnancy  the  maternal  mortality  is  12  per  cent. 
(Stavely).  If  the  abortion  is  induced  the  mortality  is  more  than 
double  this  per  cent.,  about  33  per  cent.  Abortion  is  only  likely 
to  occur  in  submucous  fibroids,  and  in  those  tumors  that  produce 
incarceration.  The  likelihood  of  abortion  is  not  so  great  as  is 
generally  taught.  In  20  cases  under  Hofmeier's  observation 
there  were  only  2  premature  deliveries.  Should  pregnancy  ad- 
vance to  full  term,  Stavely  found  that  in  597  cases  in  which  noth- 
ing was  done  until  labor  came  on  there  were  220  mothers  lost. 
In  delivery  by  the  natural  passage  at  term  the  maternal  mortality 
varies  from  25  per  cent,  to  55  per  cent.,  and  the  fetal  mortality 
is  "/"J  per  cent.  (Lafour).  Winckel  states  that  pelvic  presenta- 
tions occurred  in  23.5  per  cent,  in  this  complication.  During 
labor  the  dangers  are  abnormal  presentations,  prolapse  of  cord 
and  extremities,  placenta  previa,  inefficient  pains,  hemorrhage, 
rupture  of  the  uterus,  and  absolute  occlusion  of  the  birth-canal, 
rendering  delivery  impossible.  In  the  third  stage  of  labor  hem- 
orrhage chiefly  threatens.  After  delivery  involution  is  retarded 
and  infection  with  softening  of  the  tumor,  general  sepsis  and 
early  death,  or  else  sloughing  of  the  tumor  with  chronic  sepsis 
and  death  from  exhaustion  are  the  dangers  to  be  feared.  Should 
the  patient  escape  all  these  dangers,  there  not  infrequently  occurs 
after  labor  marked  regression  of  the  tumor,  so  that  a  growth  that 
may  be  of  alarming  size  during  pregnancy  may  become,  post 
partum,  utterly  insignificant. 

There  are  several  determinate  points  that  present  themselves 
in  this  subject  of  pregnancy  complicating  fibroids,  the  first  of 
which  is  the  recognition  of  the  coexistence  of  the  two  conditions. 
The  difficulties  here  rest  largely  upon  the  site  of  the  tumor.  In 
subperitoneal  tumors  the  diagnosis  is  usually  easily  made;  and 
so  likewise  in  intraligamentous  tumors.  But  in  mural  growths 
and  those  of  cervical  site  the  diflSculties  are  greater.  In  women 
who  are  approaching  the  menopause  and  who  are  known  to  have 
long  been  possessed  of  a  fibroid,  the  unexpected  often  happens. 


FIBROMYOMA  OF  THE  UTERUS.  751 

Changes  are  observed  in  the  tumor;  its  rapid  growth  is  evident, 
softening  occurs,  and  we  are  prone  to  ascribe  these  phenomena 
to  degenerative  processes.  It  is  in  these  women,  especially  if 
they  are  newly  married,  that  we  not  infrequently  meet  with 
pregnancy.  We  should  not  be  content  with  simply  recognizing 
the  complication,  but  we  should  seek  to  determine  the  character 
of  the  growth,  its  relation  to  the  uterus,  the  possibility  of  ele- 
vating it  out  of  the  pelvis,  our  ability  by  posture  or  mechanical 
means  to  relieve  pressure-symptoms.  We  must,  furthermore, 
watch  its  evolution  to  see  that  the  uterus  retains  its  axial  relation 
to  the  pelvis,  and  while  giving  attention  to  the  local  behavior  of 
the  parts  involved,  the  general  condition  of  the  patient  must 
receive  consideration.  It  is  quite  conceivable  that,  for  reasons 
based  upon  systemic  conditions,  interference  may  be  demanded. 
Entertaining  the  most  conservative  views  of  the  management 
of  fibroids  in  pregnancy,  holding  that  only  under  exceptional  con- 
ditions do  they  demand  interference,  I  none-the-less  strongly  ad- 
vocate surgical  relief  at  that  time  when  most  urgently  demanded 
and  before  the  patient  has  reached  the  state  through  suffering, 
exhaustion,  and  auto-intoxication  when  the  most  skilful  pro- 
cedure must  prove  unavailing.  The  general  indication  for  gov- 
ernment in  these  cases  is  a  humane  regard  for  both  lives,  but  that 
of  the  mother  must  ever  take  precedence.  An  induced  abortion 
sacrifices  the  fetus  and  exposes  the  mother  to  dangers  even 
greater  than  pan-hysterectomy,  thwarts  the  influence  of  normal 
involution  upon  the  tumor,  and  is  wholly  unjustifiable.  Polypoid 
growths,  though  infrequently  associated  with  pregnancy,  on  ac- 
count of  the  hemorrhage  and  painful  contractions  they  induce 
should  be  promptly  removed.  Cervical  tumors  offer  the  greatest 
obstruction  to  labor ;  they  enlarge  rapidly,  and  their  pressure- 
symptoms  demand  relief.  If  it  is  obvious  that  the  tumor  will 
prove  an  obstruction  to  delivery,  vaginal  enucleation  should  be 
done,  when  possible,  prior  to  the  fourth  month.  If  this  does  not 
seem  feasible  we  should  consider  the  possibilities  of  permitting 
the  case  to  advance  until  the  child  is  safely  viable,  when  Cesa- 
rean section  followed  by  complete  hysterectomy  is  the  preferable 
procedure.  Those  cervical  and  body-tumors  that  grow  between 
the  folds  of  the  broad  ligament  may,  by  their  rapid  enlarge- 
ment, give  rise  to  such  pressure-symptoms  that  we  are  not  war- 


752  SURGICAL   DISEASES   OF   THE   ABDOMEN. 

ranted,  in  the  interest  of  the  mother,  in  delaying  operation. 
Hysterectomy  should  be  done  in  all  those  cases  in  which  inde- 
pendently of  pregnancy  relief  is  urgently  demanded.  This  will 
embrace  all  conditions  dangerously  affecting  the  tumor  itself,  the 
adnexa,  the  contents  of  the  uterus,  such  as  the  death  of  the  fetus, 
and  those  local  conditions  attended  by  unbearable  suffering  inci- 
dent to  pressure ;  and  furthermore,  much  to  be  emphasized,  the 
occurrence  of  lesions  in  remote  organs  and  systemic  conditions 
imperiling  life.  The  mere  growth  of  the  tumor  is  not  in  itself 
a  warrant  for  intervention.  The  pelvic  position  of  the  tumor 
should  not  lead  us  to  decide  hastily  upon  operation ;  the  resources 
of  nature  are  great,  and  the  sudden  release  of  a  seemingly  hope- 
lessh'  incarcerated  tumor  or  uterus  may  occur.  The  dangers 
anticipated  in  labor  should  bide  their  coming.  When  it  is  ap- 
parent that  delivery  is  impossible,  we  should  elect  a  suitable  time, 
after  the  child  is  viable,  for  Cassarean  section,  to  be  followed  by 
hysterectomy.  To  this  there  is  a  luminous  exception :  when 
fibroids,  pregnancy,  and  placenta  previa  are  found,  complete  hys- 
terectomy is  immediately  and  imperatively  demanded.  A  knowl- 
edge of  and  speculation  upon  post  parturient  complications  should 
not  be  grounds  for  interference.  After  delivery  we  may  be  called 
upon  to  operate  for  uncontrollable  hemorrhage,  for  sloughing  of 
the  tumor,  or  for  infection.  ^Myomectomy  during  pregnancy  is  a 
serious  procedure,  and  if  my  experience  were  sufficient  to  justify, 
I  would  say  a  questionable  procedure — this,  too,  in  the  face  of 
many  happy  results  in  this  country  and  a  knowledge  of  Martin's 
statistics.  When  so-called  conservatism  reaches  that  extreme  de- 
gree which  induced  a  Philadelphia  surgeon  to  remove  1 1  fibroids 
by  myomectomy,  and  an  ovarian  cyst  at  the  same  time,  leaving 
a  pregnant  uterus,  the  patient  aborting  in  eighteen  hours,  we 
heartily  endorse  the  severe  rebuke  administered  by  IMontgomery. 
Rosenberg  considers  my^omectomy  utterly  unjustifiable  during 
pregnancy;  this  position  can  scarcely  be  maintained  in  the  face 
of  the  returns.  And  when  so  high  an  authority  as  i\Iartin,  the 
originator  of  the  method,  says  that  in  case  of  dystocia  from 
fibroids  Cesarean  section,  followed  by  myomectomy,  is  the  oper- 
ation of  choice,  total  or  partial  abdominal  hysterectomy  being 
undertaken  only  as  an  operation  of  necessity,  one  is  not  war- 
ranted in  excluding  it  from  the  list  of  justifiable  procedures.     Yet 
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fear  of  that  interminable  oozing,  which  we  sometimes  encounter 
in  myomectomy  upon  the  non-pregnant  uterus,  would  lead  me  to 
choose  very  carefully  my  cases  for  myomectomy.  Total  hys- 
terectomy for  myomata  complicating  pregnancy  in  Landau's 
clinic  since  1885  has  given  a  mortality  of  8.9  per  cent. ;  supra- 
vaginal amputation,  11  per  cent.  In  this  country  supravaginal 
amputation  is  the  more  popular  procedure. 

Symptoms. — The  symptoms  presented  in  the  life-history  of  fibro- 
myomata  of  the  uterus  are  attributable  to  the  presence  of  the 
tumor  itself,  to  the  changes  occurring  in  the  tumor,  and  to  the 
extraneous  complicating  pathological  conditions.  Varied  as 
these  several  factors  are,  it  manifestly  follows  that  such  condi- 
tions will  in  divers  ways  express  the  complaint  of  the  patient. 
There  are  no  symptoms  pathognostic  of  myoma,  no  recital  of  a 
group  of  symptoms  clearly  indicative  of  its  presence,  yet  when 
one  has  studied  a  large  series  of  cases  he  finds  that,  though  in 
individual  cases  the  behavior  may  be  exceedingly  erratic  and 
peculiar,  their  general  deportment  evinces  the  family  character- 
istics. 

Pain :  It  can  scarcely  be  said  that  pain  is  characteristic  of 
fibroids,  but  if  modified  and  expressed  as  a  feeling  of  discom- 
fort, a  sense  of  weight,  bearing-down,  and  heaviness,  we  find  it 
the  most  constant  of  the  early  symptoms.  Real  pain,  acute  suf- 
fering, is  a  symptom  of  some  complication  or  peculiar  behavior 
of  the  tumor.  It  therefore  follows  that  in  the  history  of  a  fibroid 
tumor  the  quali^  of  pain  may  change  with  the  development  of 
the  growth.  The  pain  of  pressure  is  the  only  suffering  that  an 
uncomplicated  fibroma  will  occasion  ;  the  part  compressed  does 
not  yield  the  same  character  of  pain.  In  intrapelvic  tumors  the 
pressure  upon  the  sacral  nerves  may  cause  a  constant  ache.  If 
the  tumor  compresses  the  bladder  pain  may  only  be  felt  when 
that  organ  is  distended  or  in  the  act  of  emptying  itself.  And  the 
same  may  be  said  of  the  rectum.  Those  tumors  situated  on  the 
anterior  wall  of  the  lower  segment  of  the  uterus  displace  the 
bladder  upward,  compress  the  ureter,  occasion  frequent  micturi- 
tion and  great  dysuria.  In  intraligamentous  tumors  that  force 
the  uterus  out  of  the  pelvis,  vesical  and  rectal  pain  are  often  the 
most  distressing  symptoms.  Large  tumors  that  rest  upon  the 
brim  of  the  pelvis  have  more  accommodating  surroundings,  and 
48 
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the  discomfort  they  occasion  is  the  embarrassment  of  function 
due  to  their  actual  size  and  weight.  The  pain  of  pressure  is  con- 
stant, increased  by  exercise,  relieved  by  rest  and  posture ;  it  aug- 
ments with  the  approach  of  menstruation,  and  is  worse  when 
constipation  exists.  It  is  relieved  by  hemorrhage  and  by  purga- 
tion. The  pain  of  pressure  may  be  referred  along  the  course  of 
the  nerves  to  the  genitals  and  thighs.  The  most  intractable 
sciatica  is  sometimes  occasioned  by  intrapelvic  fibroids.  The 
greatest  pain  may  be  in  the  iliac  region  from  compression  of  the 
ovary.  Rectal  tenesmus  and  pain  in  the  absence  of  any  local  dis- 
eases in  the  bowel  should  suggest  the  possible  presence  of  a 
fibroid.  Pressure  may  occasion  referred  pain  in  an  entirely  dif- 
ferent way.  Those  tumors,  the  intraligamentous  especially, 
which  involve  the  ureters,  may  occasion  but  slight  pelvic  pain ; 
but  through  such  obstruction  and  the  consequent  hydronephrosis 
the  pain  is  felt  in  the  sacral  region.  Abdominal  tumors,  by  the 
displacement  of  viscera,  cause  difficult  digestion  with  local  or 
general  abdominal  pain.  Submucous  fibroids  excite  resentment 
on  the  part  of  the  sensitive  endometrium  and  stimulate  uterine 
contractions.  Such  tumors,  however  small,  cause  expulsive 
labor-like  pains ;  when  of  large  size  and  engaged  in  the  os  there 
is  the  unabating  pain  of  pressure.  An  incarcerated  pelvic  tumor 
becomes  edematous,  impedes  the  circulation  of  all  surrounding 
viscera,  occasions  congestion,  invites  infection,  and  always  causes 
acute  svifTering.  Paroxysmal  pain  sometimes  occurs  in  other 
than  in  polypoid  tumors.  Subserous  pedunculated  tumors  often 
rotate  about  their  pedicles,  or,  as  we  have  shown,  may  occasion- 
ally twist  the  uterus  upon  itself.  The  obstruction  to  the  circula- 
tion usually  excites  severe  paroxysms  of  pain,  felt  in  the  abdo- 
men, and  not  attended  with  the  expulsive  bearing-down  effort 
so  characteristic  of  polypi. 

When  pain  develops  in  a  previously  inoffensive  fibroid  it  is 
usually  indicative  of  some  change  in  the  tumor  itself  or  its  sur- 
roundings. Cystic  degeneration,  though  a  comparatively  slow 
process,  always  gives  rise  to  greater  discomfort.  Infectious  proc- 
esses involving  the  tumor  itself,  uterus,  or  appendages,  are  al- 
waj'S  attended  by  severe  pain ;  and  as  the  peritoneum  participates 
in  the  inflammation,  the  suffering  is  acute.  The  traction  upon 
adhesions  excites  pain.     Those  patients  who  have  peritoneal  ad- 
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hesions  are  usually  debarred  from  exercise  of  any  kind.  Sexual 
intercourse  may  be  painful  because  of  obstruction  or  hypersensi- 
tiveness.  Should  pregnancy  occur  the  rapid  growth  of  the  tumor 
and  uterus  adds  greatly  to  the  patient's  discomfort.  The  fre- 
quent occurrence  of  paroxysmal  pains  denotes  the  tendency  to 
abortion.  Should  pregnancy  advance  to  full  term,  our  text-books 
tell  us  that  labor  pains  are  weak  and  inefficient.  This  may  be 
the  rule,  but  in  one  case,  at  least,  I  am  informed  by  the  physi- 
cians in  attendance  that  for  seventy-two  hours  the  pains  were 
rhythmical  and  terrific,  wholly  ineffectual  because  of  the  complete 
blocking  of  the  birth-canal  by  the  tumor. 

In  reciting  those  conditions  in  which  pain  is  a  prominent  symp- 
tom of  fibromyoma  of  the  uterus,  it  is  not  intended  to  empha- 
size too  strongly  pain  as  a  constant  symptom.  Many  fibroids 
are  borne  with  grace  and  comfort. 

Menstrual  Disorders:  The  most  constant  menstrual  disorder 
resulting  from  fibroid  tumors  of  the  uterus  in  those  who  have 
reached  the  proper  age  is  the  delay  of  the  menopause  from  two 
to  five  years  beyond  the  usual  time. 

A  free  menstrual  discharge,  lasting  longer  than  the  usual  time, 
may  appear  as  a  symptom  of  myoma  before  the  tumor  has  at- 
tained to  appreciable  size.  The  occurrence  of  uterine  hemor- 
rhage is  therefore  regarded  as  one  of  the  initial  symptoms  of  this 
disease.  Fully  80  per  cent,  of  myomatous  uteri  show  menstrual 
disorders.  The  bleeding  at  first  occurs  at  the  regular  catamenial 
time.  It  may  continue  to  observe  this  regularity,  but  intercur- 
rent hemorrhages  become  a  feature  of  certain  forms  of  tumor. 
The  nearer  the  tumor  lies  in  relation  to  the  mucosa  the  more 
profuse  and  irregular  the  bleeding.  It  therefore  follows  that 
mural  and  submucous  tumors,  the  latter  especially,  are  attended 
by  hemorrhage.  Subperitoneal  tumors,  especially  of  the  multi- 
nodular type,  may  not  only  be  unattended  by  excessive  men- 
struation, but  in  some  instances  they  actually  produce  amen- 
orrhea. When  hemorrhage  occurs  in  multiple  subperitoneal 
tumors,  it  is  not  infrequently  due  to  a  small  undiscovered  sub- 
mucous growth. 

To  appreciate  fully  the  causes  of  hemorrhage  we  must  recall 
the  changes  that  take  place  in  the  endometrium.  In  all  growths 
which  enlarge  the  cavity  of  the  uterus  there  is  a  greater  expanse 
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of  surface  influenced  by  the  turgescence  of  menstruation.  When 
the  normal  anastomosis  of  the  uterine  vessels  is  deranged  by  the 
growth  of  a  myoma,  the  efferent  veins  do  not  promptly  carry  the 
arterial  blood  away  from  the  uterus.  This  venous  stasis  becomes 
more  marked,  of  course,  at  each  menstrual  period,  and  it  is  ex- 
pressed by  a  freer  and  more  prolonged  hemorrhagic  discharge. 
Unless  the  mechanical  obstruction  oftered  by  the  tumor  is  very 
great,  collateral  vessels  dispose  of  the  excessive  accumulation  and 
menstruation  continues  normally ;  so  that  in  many  myomata, 
interstitial  and  subperitoneal,  there  is  not  necessarily  a  menor- 
rhagia.  But,  as  Clark  says,  "  with  the  encroachment  of  the 
tumor  upon  the  uterine  cavity,  a  second  and  most  weighty  cause 
of  hemorrhage  comes  into  action.  ...  A  thinning  of  the  mucosa 
and  a  coincident  degeneration  of  the  vessels  renders  the  usual 
diapedesis  much  easier  or  gives  rise  to  an  escape  of  blood  through 
actual  rupture  of  the  capillaries.  ...  In  further  expulsion  of  the 
tumor  the  vessels  undergo  actual  necrosis  along  with  the  tumor, 
which  renders  them  brittle  and  more  liable  to  hemorrhage  through 
extensive  rupture."  I  have  thus  quoted  freely  from  Clark  as  to 
the  causes  of  hemorrhage  since  his  study  of  loo  cases  as  to  the 
sources  of  bleeding  in  myomatous  disease  of  the  uterus  repre- 
sents the  most  original  and  thorough  work  with  which  I  am 
acquainted.  The  bleeding  in  myoma  uteri  rarely  comes  from 
the  tumor  or  its  capsule,  but  from  the  engorged  vessels  of  the 
endometrial  zone  encircling  the  dome  of  the  tumor  or  its  pedicle. 
Should  necrosis  of  the  tumor  occur,  large  sinuses  may  be  opened 
by  sloughing,  and  sudden,  alarming  hemorrhage  result.  Inter- 
current hemorrhages,  metrorrhagia,  indicate  a  greater  degenera- 
tion of  the  mucosa  and  are  usually  present  in  polypi  and  in  large 
submucous  tumors.  ]\Ienorrhagia  and  metrorrhagia  are,  there- 
fore, symptoms  of  fibroids  that  are  advancing  in  their  growth 
upon  the  endometrium.  In  pediculate  subperitoneal  tumors 
the  lining  of  the  womb's  cavity  may  be  normal,  and  such  tumors 
rarely  give  rise  to  hemorrhage. 

The  bleeding  in  myomatous  disease  is  sometimes  copious,  often 
alarming  to  the  patient,  yet  rarely  fatal.  When  it  appears  as  a 
simple  menorrhagia  many  patients  experience  great  relief  from 
their  feeling  of  weight  and  heaviness,  but  the  ultimate  result  from 
this  periodic  copious  loss  of  blood  or  the  constant  intermenstrual 
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trickling  of  metrorrhagia  is  to  bring  about  a  condition  of  anemia. 
The  patients  grow  pale,  have  a  waxy  look,  are  not  infrequently 
fat  and  flabby;  their  general  muscular  system  shows  relaxation 
and  degeneration ;  the  heart,  especially,  suffers  from  fatty  degen- 
eration and  dilatation. 

Dysmenorrhea:  When  a  woman  suffers  pain  in  connection 
with  menstruation  she  may  be  said  to  be  the  subject  of  dysmenor- 
rhea if  that  pain  occurs  within  the  genital  sphere,  which  is  that 
region  bounded  above  by  the  ihac  crest  and  below  by  the  knee. 
But  few  women  with  fibroids  can  be  said  to  have  a  normal  men- 
struation. The  pain  excited  by  a  fibroid  during  menstruation  is 
somewhat  difficult  of  explanation.  It  is  not  always  obstructive, 
nor  is  it  necessarily  inflammatory  in  character.  It  is  in  a  great 
measure,  no  doubt,  spasmodic ;  the  engorgement  consequent  upon 
approaching  menstruation  excites  the  uterus  to  labor.  In  sub- 
mucous tumors  the  irritability  is  greater.  It  therefore  follows 
that  menstrual  pain,  like  hemorrhage,  is  more  conspicuous  when 
the  endometrium  is  involved.  For  several  days  prior  to  the  ap- 
pearance of  menstruation  a  woman  with  a  myomatous  uterus  has 
an  exaggeration  of  all  those  symptoms  which  we  have  ascribed 
to  pressure.  These  are  relieved  in  a  great  measure  by  a  free 
flow,  but  not  entirely.  This  partial  abatement  of  pain  is  signi- 
ficant, as  it  is  one  of  the  distinguishing  points  from  other  forms 
of  dysmenorrhea.  In  multinodular  fibroids,  the  sort  that  Price 
claims  is  so  usually  associated  with  disease  of  the  appendages, 
there  is  frequently  severe  dysmenorrhea  and  not  menorrhagia. 
The  pain  in  these  cases  is  attributable  more  to  the  diseased  ap- 
pendages than  to  the  tumor. 

Leucorrhea:  Occasionally  patients  with  fibroids  suffer  from 
a  thin  brown,  watery  discharge,  hydrorrhea.  It  is  common  in 
those  cases  of  large  interstitial  myomata  which  greatly  increase 
the  depth  of  the  uterine  cavity  and  cause  a  glandular  endome- 
tritis. I  have  also  seen  it  in  old  women  with  polypi.  When 
endometritis  is  present  as  a  complication,  a  mucopurulent  leucor- 
rhea is  found.  Foul  discharges  are  usually  due  to  the  disintegra- 
tion of  submucous  tumors ;  they  may  not  infrequently  excite  sus- 
picion of  cancer  or  retained  placenta. 

Sterility:  We  have  under  the  complication  of  pregnancy  dis- 
cussed the  relation  of  sterility  to  fibroids,  and  reiteration  of  these 
views  is  not  necessary  here. 
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A  woman,  the  subject  of  myomatous  disease  of  the  uterus,  may 
suffer  comparatively  little  pain.  Menstrual  disorders  may  be  in- 
conspicuous. Her  linen  may  be  unsoiled  by  vaginal  discharges. 
She  ma}'  be  a  virgin  or  a  housewife  with  a  multitude  of  children. 
By  emphasizing  the  above  individual  S3'mptoms  it  must  not  be 
inferred  that  they  constitute  the  category  of  these  patients'  com- 
plaints. When  the  tumor  assumes  recognizable  proportions  the 
majority  of  the  women  are  practically  invalided.  They  suiTer 
from  a  variety  of  reflex  nervous  phenomena,  nausea,  faulty  diges- 
tion, flatulenc}',  headache,  dizziness,  tachycardia  arhythmia ;  not 
infrequently  they  are  hysterical  and  visited  with  nervous  storms ; 
they  are  possessed  of  irritable  tempers;  the}'  are  incapable  of 
exertion,  and,  weakened  by  anemia,  they  lead  a  useless  and  mis- 
erable life.  Conscious  of  their  burden  and  apprehensive  of  its 
results,  they  become  melancholy  and  despondent.  Should  infec- 
tion occur,  septic  symptoms  are  added  to  the  general  phenomena. 
Cystic  changes  produce  rapid  growth  of  the  tumor  and  greatly 
impair  the  general  health.  The  busy  practical  surgeon  finds  but 
little  time  to  go  into  the  minutias  of  the  subjective  symptoms. 
Much  may  be  learned  from  their  study  that  will  have  a  very  defi- 
nite bearing  upon  the  treatment.  The  diagnosis  of  fibroid  tu- 
mors rests  chiefiy  upon  the  physical  signs,  but  the  surgical  treat- 
ment must  find  its  warrant  in  a  great  measure  in  the  subjective 
symptoms. 

Physical  Signs. — Inspection:  When  a  myomatous  uterus  at- 
tains sufficient  size  for  the  tumor  to  rise  above  the  brim  of  the 
pelvis,  the  morphology  of  the  abdomen  will  depend  upon  the  size, 
position,  and  number  of  the  tumors,  upon  the  thinness  or  obesity 
of  the  patient,  and  upon  the  association  of  ascites.  Single  tu- 
mors, intramural  or  submucous,  produce  a  symmetrical  swell- 
ing, first  noticed  in  the  hypogastric  region.  Large  subperitoneal 
fibroids  may  occupy  the  central  region.  But  usually  the  abdo- 
men is  asymmetrical  in  outline,  and  its  general  contour  broken 
by  the  eminences  of  the  multiple  tumors.  They  may  rise  very 
abruptly  from  the  pubes,  and  usually  slope  as  acutely  to  the 
ensiform.  They  not  infrequently  have  a  distinctly  lateral  posi- 
tion. Intraligamentous  tumors  especially  broaden  into  the  iliac 
region.  In  thin  nulliparous  subjects  the  parietes  may  be  tightly 
stretched  over  the   tumor.     If  ascites,   an   infrequent  complica- 
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tion,  is  present,  the  outlines  of  the  tumor  are  obscured  by  the 
general  abdominal  fulness.  The  abdominal  veins  are  not  often 
enlarged.  Of  more  significance  is  it  to  find  the  veins  of  the 
extremities  varicose,  with  edema  of  the  limbs,  frequently  unilat- 
eral. If  hemorrhage  is  a  conspicuous  feature  the  skin  has  a  pale, 
waxy  look.  There  is  not  necessarily  emaciation;  indeed,  many 
of  these  patients  are  fat.  The  neck,  arms,  and  face  are  not  thin 
as  in  ovarian  tumors.  With  negroes  especially  we  notice  that 
the  jaw  is  broad,  cheek  bones  high,  face  square.  I  have  seen  this 
sufficiently  often  to  admit  that  there  is  something  characteristic 
in  the  "  fibroid  countenance."  Fibroid  polypi  may  protrude  from 
the  vaginal  orifice,  and  if  their  attachment  is  fundal,  carry  with 
them  the  inverted  uterus;  or  if  held  in  the  grasp  of  the  cervix, 
on  inspection  we  find  edema  of  the  labia,  protruding  hemorrhoids, 
ectropion  of  the  urethral  mucosa ;  and  occasionally  supravaginal 
cervical  tumors  force  their  way  downward,  separating  the  vagina 
and  rectum  or  vagina  and  bladder,  and  cause  bulging  of  the 
perineum.  Presenting  polypi  are  usually  white  and  densely 
hard ;  the  more  vascular  forms  have  generally  undergone  edema 
and  necrosis,  and  appear  as  sloughing,  gangrenous  masses. 

Palpation:  Under  palpation  fibroids  offer  firm,  unyielding, 
even  hard  resistance.  Single  tumors  are  smooth,  globular  in  out- 
line, and  often  resemble  the  pregnant  uterus.  Such  uniformity, 
however,  is  exceptional.  Irregular  nodular  masses  may  be  felt 
upon  some  portion  of  the  periphery  of  most  single  tumors.  In 
multinodular  fibroids  of  the  subperitoneal  type  we  may  feel  a 
conglomerate  mass  composed  of  a  number  of  tumors  of  various 
sizes,  forming  bosses  or  eminences,  giving  to  the  whole  an  ex- 
ceedingly irregular  outline.  In  intra-abdominal  growths  manip- 
ulation usually  shows  that  the  tumors  are  movable  from  side  to 
side.  This  is  especially  true  of  single  pedunculated  subperitoneal 
tumors.  When  the  whole  of  the  uterus  is  occupied  by  a  myo- 
matous mass,  unless  too  large,  it  may  be  moved  with  some  free- 
dom. Intraligamentous  growths  are  more  restricted  to  one  posi- 
tion. When  the  growth  occupies  both  the  pelvis  and  abdomen 
its  pelvic  portion  holds  it  firmly  in  one  position.  Though  inelas- 
tic and  of  firm  resistance  ordinarily,  certain  fibroids  feel  soft  and 
even  fluctuant.  Rapidly  growing  myomata,  especially  when  as- 
sociated with  pregnancy,  are  not  as  resistant  as  a  tumor  whose 
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growth  is  more  gradual.  With  edema  from  any  cause  firm  tu- 
mors may  lose  their  resistance  and  yield  a  sense  of  elasticity  or 
even  fluctuation.  Should  myxomatous  or  any  of  the  forms  of 
degeneration  befall  the  tumor,  the  entire  substance  within  the 
capsule  may  be  converted  into  a  semi-fluid  mass  or  true  cyst, 
obliterating  the  characteristic  fibroid  feel,  and  yielding  under  pal- 
pation signs  identical  with  ovarian  cyst.  Unless  complicated  by 
peritoneal  inflammation,  fibroids  are  not  usually  tender  to  abdom- 
inal palpation.  Should  ovarian  cyst  or  pregnancy  coexist  with 
fibroma  uteri,  the  palpating  hand  readily  notices  the  difference  in 
resistance  between  the  fibrous  and  cystic  growth ;  and  while 
pregnancy  greatly  increases  the  vascularity  of  the  tumor  and 
softens  it,  it  hasn't  that  elastic,  yielding  feel  characteristic  of  the 
gravid  uterus.  Should  the  pregnant  uterus  lie  surrounded  by 
fibroids,  abdominal  palpation  will  throw  but  little  light  upon  the 
diagnosis.  The  cases  of  pregnancy  complicating  fibroids  espe- 
cially easy  of  recognition  are  those  in  which  the  tumor  lies  dis- 
tinctly laterally  to  the  uterus  and  elevates  that  gravid  organ  out 
of  the  pelvis.  The  uterus  and  tumor  may  then  be  separately  out- 
lined, and  the  usual  abdominal  signs  of  pregnancy  are  easily 
elicited.  In  certain  forms  of  myomata,  especially  those  that  are 
distinctly  myomatous  in  structure,  there  have  occasionallj'  been 
felt  alternate  contractions  and  relaxations.  Braxton  Hicks,  who 
should  know  something  about  this  sign,  says  that  the  relaxation 
is  never  complete  in  myomata  as  in  gravid  uteri,  and  that  its 
repetition  is  not  so  easily  excited  by  manipulation. 

By  palpation  and  percussion  we  establish  the  disconnection  of 
the  tumor  from  the  viscera.  Fibroids  are  usually  dull  upon  per- 
cussion over  their  whole  surface,  but  more  frequently  perhaps 
than  in  ovarian  cysts  multinodular  tumors  of  moderate  size  are 
covered  by  coils  of  intestine  and  yield  areas  of  resonance  upon 
percussion.  When  ascites  complicates  the  presence  of  fibroma 
the  diagnosis  is  not  so  easy.  Trendelenburg  posture  will  facili- 
tate examination.  Kelly  refers  to  a  pedunculated  subserous  tu- 
mor which,  owing  to  the  presence  of  ascites,  yielded  very  distinct 
abdominal  ballottement  and  closely  resembled  pregnancy. 

Abdominal  palpation  is  of  value  only  in  suprapelvic  tumors ; 
by  it  we  may  determine  the  size,  density,  shape,  and  multiplicity 
of  the  tumors.     This  knowledge  is  quite  insufficient,  it  does  not 
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satisfy  us  that  the  tumor  is  of  uterine  origin,  nor  does  it  in  all 
instances  show  the  relations  of  the  tumor.  But  its  chief  defi- 
ciency is  that  it  does  not  reveal  the  presence  of  intrapelvic  low- 
lying  tumors,  which  are  oftentimes  the  most  serious  that  we 
encounter. 

We  must,  therefore,  follow  abdominal  palpation  by  the  com- 
bined vagino-  and  recto-abdominal  examinations.  It  is  impos- 
sible to  describe  all  the  phases  revealed  by  these  methods  of 
examination.  Polypoid  tumors  may  lie  in  the  vagina  or  be  par- 
tially protruding  from  the  os,  or,  lying  within  the  uterine  cavity, 
globularly  distend  the  uterus.  If  of  smaller  size,  they  may  be 
producing  the  most  serious  symptoms  of  hemorrhage  and  pain, 
yet  concealed  within  the  uterine  cavity,  inaccessible  to  palpa- 
tion, and  only  found  after  dilatation  and  curettement.  Tumors 
of  the  portio  vaginalis  and  supravaginal  cervix  frequently  have  a 
downward  evolution  and,  encroaching  upon  the  vagina,  preclude 
thorough  digital  exploration.  As  a  rule,  myoma  of  the  body  of  the 
womb  fixes  the  uterus  in  some  position  and  blocks  the  pelvis 
more  decidedly  than  cystic  tumors.  When  the  growth  lies  pos- 
teriorly to  the  uterus  it  is  not  infrequently  sensitive,  yet  not  so 
acutely  so  as  inflammatory  masses.  It  is  of  greatest  importance 
to  determine  the  position  of  the  tumor  with  relation  to  the  uterus, 
and  this  can  be  done  usually  by  bimanual  palpation.  In  mural 
growths,  generally  distributed  throughout  the  uterus,  the  vaginal 
cervix  feels  like  a  hard  knob  attached  to  a  denser  mass.  In  such 
generalized  growths  we  cannot  outline  separately  the  uterine 
body,  it  is  all  taken  up  in  the  tumor-formation.  But  when  the 
tumor  lies  behind  or  in  front  of  the  uterus,  or  laterally  to  it,  the 
experienced  examiner  can  usually  determine  by  combined  palpa- 
tion the  relations  of  the  part.  The  uninvolved  portion  of  the 
uterus  has  a  smooth,  soft,  and  uniform  feel,  as  compared  with  the 
nodular,  harder,  irregular  fibroid.  Even  in  soft  myomata  we 
recognize  this  distinction.  The  position  of  the  portio  vaginalis  is 
often  misleading  as  to  the  location  of  the  body  of  the  uterus.  In 
pregnancy  it  is  especially  important  that  we  ascertain  the  relations  of 
the  parts.  An  anterior  fibroid  may  cause  retrodisplacement  and 
incarceration  of  the  pregnant  uterus,  or  a  fibroid  lying  posterior 
to  the  pregnant  uterus  may,  if  left  in  that  position,  become  in- 
carcerated or  attain  to  such  dimensions  as  to  preclude  delivery. 
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Small  tumors,  high  on  the  posterior  surface  or  fundus,  are  espe- 
cially liable  to  escape  detection  :  but  if  the  examination  is  con- 
ducted under  anesthesia,  as  it  always  should  be,  and  the  patient 
is  properly  prepared,  we  may  succeed  in  outlining  these  tumors 
by  having  an  assistant  draw  the  uterus  well  down  with  volsella 
forceps,  while  the  examiner  makes  combined  recto-abdominal 
palpation,  ^^'ith  the  uterus  thus  displaced,  we  get  through  the 
rectum  a  wider  sweep  and  higher  reach  than  we  can  through  the 
vagina.  Tumors  that  develop  in  the  lower  segment  of  the  uterus 
may  be  capped,  as  it  were,  by  the  fundus.  The  external  hand 
will  here  note  the  uterine  softness  as  very  different  from  the 
hard  mass  felt  by  the  internal  hand.  Intraligamentary  tumors 
are  recognized  by  their  low  lateral  position,  their  fixity,  their  re- 
lations to  the  vagina  and  rectum,  and  by  the  displacement  of  the 
uterus  they  occasion.  I  have  often  found  myself  in  error,  how- 
ever, in  attempting  to  make  this  diagnosis.  Tumors  of  the 
fundus,  especially  the  subserous  pediculate,  may  draw  the  uterus 
out  of  the  pelvis  so  that  its  cervix  lies  high  and  is  difficult  to 
reach.  The  essential  object  to  be-  accomplished  in  the  combined 
examination  is  to  establish  the  attachment  of  the  tumor  to  the 
uterus.  This  is  done  by  ascertaining  the  blending  of  the  two 
structures  into  each  other  or  by  finding  the  pedicle,  and  by  dem- 
onstrating their  joint  mobility. 

The  use  of  the  sound  is  scarcely  necessary,  yet  the  inexperi- 
enced are  not  to  be  condemned  for  its  emplo3^ment  as  a  confirma- 
tory test. 

Auscultation:  Auscultation  is  practically  of  negative  value. 
In  those  exceptional  cases  of  cavernous  myomata  a  bruit  may  be 
heard.     We  should  not  fail,  however,  to  auscultate  the  heart. 

Differential  Diagnosis. —  Ovarian  cysts  may  be  mistaken  for 
fibroids  of  the  uterus.  They  rarely  cause  menorrhagia  or  metror- 
rhagia, and  only  amenorrhea  from  bilateral  disease  or  through 
constitutional  depravity.  They  do  not  occasion  sterility,  they 
are  of  more  rapid  growth,  give  rise  to  fewer  pressure-symptoms, 
are  more  subject  to  inflammation,  produce  more  symmetrical 
distention  of  the  abdomen,  and  not  infrequently  cause  enlarge- 
ment of  the  abdominal  veins ;  their  surface  is  more  uniformly 
smooth ;  they  are  soft,  elastic,  and  fluctuating ;  they  usually  cause 
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descent  and  an  antero-  or  retroposition  of  the  uterus,  and  they 
are  not  intimately  connected  with  this  organ. 

Pregnancy:  Intramural  fibroids  may  produce  an  abdominal 
tumor  closely  resembling  a  pregnant  uterus.  It  is  important  to 
ascertain  the  history  of  the  growth,  its  long  duration,  and  the 
menstrual  disorders  that  usually  attend  it.  If  these  differential 
facts  are  wanting  we  must  rely  upon  the  physical  signs  of  preg- 
nancy, bearing  in  mind  that  myomatous  disease  of  the  uterus 
sometimes  produces  enlargement  of  the  breasts  and  a  flow  of 
milk ;  that  irregular  uterine  contractions  may  sometimes  be  felt ; 
and  that  a  venous  hum  may  be  heard.  Fibroid  disease  never  pro- 
duces that  soft,  succulent  cervix  so  characteristic  of  pregnancy. 
Pudendal  veins  may  be  enlarged  from  myoma,  but  the  mucous 
membrane  of  the  vagina  and  cervix  does  not  show  that  blue  cast 
seen  in  pregnancy.  Internal  ballottement  and  Hegar's  sign  are 
not  simulated  by  any  condition  in  fibroids.  The  detection  of  fetal 
parts  by  abdominal  palpation,  and  the  fetal  heart-sounds  should 
clear  the  diagnosis.  If  in  spite  of  all  these  points  one  is  still  in 
doubt  time  should  be  called  to  his  aid. 

Tubal  Disease:  Chronic  pelvic  inflammation  has  not  always 
a  clear  history  of  fever.  In  other  symptoms  it  may  closely  re- 
semble fibroids.  It  is  chiefly  by  bimanual  palpation  that  we  dis- 
cover the  extremely  sensitive,  irregular  swelling  and  are  able 
to  isolate  the  uterus. 

Wandering  Viscera:  The  kidney  sometimes  occupies  a  pelvic 
position,  usually  a  congenital  misplacement.  Only  occasionally 
■does  a  movable  kidney  descend  into  the  pelvis.  The  shape  of  the 
organ,  the  pain  and  nausea  produced  by  manipulation,  the  absence 
•of  the  organ  from  its  normal  position,  would  be  our  only  means 
of  escape  from  this  plausible  error.  Hypertrophied  spleens  have 
in  several  instances  been  mistaken  for  uterine  fibroids ;  I  have 
myself  made  the  error.  Careful  investigation  as  to  the  origin 
of  the  growth,  the  shape  of  the  tumor,  its  thin  notched  border, 
the  associate  blood-conditions  and  dyscrasia,  and  the  finding  of 
the  normal  uterus  displaced  downward  are  sufficient  means  of 
dififerentiation. 

Prognosis. — By  little  we  have  become  better  acquainted  with  fibro- 
myomatous  disease  of  the  uterus.  We  know  that  these  tumors 
do    not   always   occasion    sterility.     We   have    learned   that   the 
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menopause  does  not  arrest  their  growth  with  any  degree  of  cer- 
tainty, but  that,  to  the  contrary,  they  defer  the  culmination  of 
this  period,  and  that,  what  is  more  lamentable,  not  infrequently 
these  tumors  become  pathologically  active  only  after  the  meno- 
pause. Pregnancy,  as  is  shown,  stimulates  their  growth,  and 
occasions  the  accidents  of  infection,  torsion  of  the  pedicle,  and 
necrosis.  Labor  has  its  dangers,  and  the  parturient  state  may  be 
seriously  aflfected  by  the  presence  of  a  fibroid.  We  are  only 
lately  recognizing  that  tubal  and  ovarian  disease  is  a  most  un- 
common complication.  And  as  yet  the  profession  is  not  suffi- 
ciently alive  to  the  complications  affecting  the  heart  and  kidneys ; 
nor  does  it  realize  that  a  central  necrosis  in  a  subperitoneal 
fibroid  may  supply  intoxicating  elements.  Cystic  and  malignant 
degenerations  may  befall  a  tumor  at  any  time  in  its  life-history. 
With  this  rather  dismal  but  true  picture  before  us,  can  we  sub- 
scribe to  the  statement  of  Champneys  that  the  mortality  from 
fibroids  apart  from  operation  is  practically  nil?  Dark  as  the  pic- 
ture of  fibroids  with  their  complications  appears,  truth  compels 
the  admission  that  many  tumors  may  behave  in  the  most  innocent 
and  inoflfensive  manner ;  but  my  experience  teaches  that  when  a 
fibroid  symptomatically  asserts  itself  the  woman's  life  is  practi- 
cally marred.  The  optimistic  view  held  by  the  English  that  the 
great  majority  of  these  tumors  do  not  require  operative  inter- 
ference is,  upon  authority  of  one  of  their  most  eminent  country- 
men, Air.  Hart,  somewhat  biased  because  of  the  unfortunate  re- 
mote results  that  attend  the  operation  of  extraperitoneal  treat- 
ment of  the  stump  with  the  serrenoeud,  and  because  of  a  rather 
exaggerated  idea  of  the  beneficial  results  occurring  at  the  meno- 
pause. 

The  medicinal  treatment  of  fibroids,  electrolysis,  ligation  of 
the  uterine  arteries,  vigorous  curettage,  and  castration  are  meas- 
ures which  are  at  most  palliative,  uncertain  in  their  results,  not 
without  dangers  of  their  own  which  approximate  those  incurred 
in  more  radical  measures,  and  are,  one  and  all,  becoming  obso- 
lete. 

The  results  of  the  operative  treatment  constitute  the  most  bril- 
liant achievement  of  surgery  in  the  last  half-century.  In  this 
country,  considering  the  number  of  cases  treated,  Kelly's  record 
is  unsurpassed.     Between  1894  and  1900,  he  has  operated  upon 
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307  myomatous  uteri  with  a  mortality  of  4.88  per  cent.  In  433 
cases  operated  upon  in  the  London  hospitals  by  various  surgeons 
the  average  mortality  v^^as  17  per  cent.  (Champneys,  1900). 
Theinhaus  cited  before  the  Gynecological  Congress,  at  Berlin, 
1900,  564  operations  of  hysterectomy  and  morcellation  at  the 
hands  of  nine  different  surgeons  with  a  total  mortality  of  2.3  per 
cent.  Ricard's  statistics,  reported  in  1899,  of  2290  hysterecto- 
mies show  a  mortality  of  7.075  per  cent.  These  brilliant  results 
represent  the  work  of  the  masters.  I  dare  not  suggest  what  the 
real  mortality  is,  could  an  average  be  taken  of  the  results  of  all 
who  presume  to  do  this  work.  For  myself,  I  cannot  claim  a 
mortality,  when  all  cases  are  included,  of  less  than  7  per  cent. 
The  immediate  mortality  of  hysterectomy  is  usually  due  to  shock 
from  prolonged  anesthesia  and  hemorrhage,  secondary  hemor- 
rhage, infection,  cardiac  failure  with  brown  atrophy,  intestinal 
obstruction,  and  to  pulmonary  embolism.  Convalescence  is  com- 
plicated by  pelvic  suppuration,  due  to  infection  in  the  stump ;  the 
constricted  tissues  necrose  and  with  their  ligatures  are  dis- 
charged, after  having  caused  much  local  disturbance  and  not 
infrequently  chronic  sepsis.  The  precipitated  menopause  may  bring 
about  the  most  unpleasant  phenomena. 

Myomectomy,  in  the  hands  of  a  few,  is  regarded  a  safer  pro- 
cedure than  hysterectomy.  In  properly  selected  cases  this  will 
prove  to  be  the  rule.  That  it  can  become  the  most  popular  opera- 
tion seems  most  unreasonable.  There  is  always  danger  of  sec- 
ondary hemorrhage  and  infection,  and  no  conscientious  surgeon 
can  declare  that  he  has  removed  all  the  tumors ;  many  cases  have 
required  second  operations;  Martin  and  Kelly  have  both  had 
such  experience,  while  Doleris  reports  four  cases  of  myomectomy 
in  which  small  fibrous  nodules,  regarded  as  insignificant  at  the 
time  of  operation,  subsequently  developed  to  such  extent  as  to 
require  removal.  It  is  now  a  settled  question,  that  fibroids  should 
he  treated  surgically  by  one  of  several  methods.  We  have  yet  to  give 
the  proper  study  to  the  remote  results  of  the  special  operations. 

Contraindications  to  Operation. — A  small  fibroid  that  is  not 
producing  symptoms  should  be  left  alone.  Subserous  tumors, 
hard,  of  slow  growth,  of  moderate  size,  should  be  watched.  If 
the  patient  is  nearing  the  menopause,  their  pathological  history 
may  cease  at  this  crisis.     Mural  tumors  that  are  quiescent,  not 
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causing  serious  symptoms,  may  undergo  retrogression.  In  our 
study  of  the  coexistence  of  fibroids  and  pregnancy  we  have  set 
forth  the  contraindications  to  and  indications  for  interference. 
Varicosities  of  the  veins  of  the  pelvis  and  extremities,  while  not 
an  absolute  contraindication,  is  a  complication  for  serious  con- 
sideration. Cardiac  and  renal  disease,  unless  too  far  advanced, 
is  an  indication  for,  rather  than  against  operative  interference. 
Marked  anemia  may  render  intervention  unjustifiable,  yet  Da- 
Costa  reports  a  successful  case  of  pan-hysterectomy  in  which 
there  was  only  21  per  cent,  of  hemoglobin.  In  patients  with  less 
than  40  per  cent,  of  hemoglobin  the  danger  is  always  increased, 
but  this  should  not  deter  us  from  operation. 

Indications  for  Operation. — Functional  disorders,  irrespective 
of  the  size  of  the  tumor  and  age  of  the  patient,  may  demand  oper- 
ation. All  those  conditions  arising  from  the  tumor  or  its  compli- 
cations, which  imperil  the  life  of  the  patient,  call  for  operation. 
Hemorrhage,  pressure-symptoms,  incarceration,  infection,  dis- 
ease of  the  appendages,  torsions  of  the  pedicle,  cystic  or  malig- 
nant changes,  are  all  conditions  for  immediate  interference.  Life 
may  not  be  imperiled  by  the  behavior  of  the  tumor  or  the  devel- 
opment of  complications,  yet  the  subjective  symptoms,  the  bur- 
densome existence,  demand  relief. 

Surgical  Ixdic.-\tions. — Polypoid  growths  are  removed  through 
the  vagina.  Submucous  tumors  of  sessile  attachment  and  of 
moderate  size,  if  capable  of  being  pressed  into  the  pelvis,  should 
be  attacked  through  the  vagina.  Doyen's  improvement  of  slit- 
ting up  the  anterior  uterine  wall  and  morcellemcnt  by  spiral  in- 
cision favor  this  procedure.  The  enucleation  of  submucous 
fibroids  is  a  very  tedious  and  exhausting  procedure,  and  I  have 
sometimes  regretted  undertaking  this  work. 

Vaginal  hysterectomy  should  be  restricted  to  those  tumors 
which  lie  in  the  pelvis.  It  is  questionable  if  this  procedure  pos- 
sesses any  advantages  over  the  abdominal  route,  and  its  success- 
ful performance  is  contingent  upon  so  many  conditions  that  it 
will  never  become  the  universal  method. 

Hysteromyomectomy,  either  partial  or  complete,  with  preser- 
vation of  the  ovaries  when  possible,  is  the  most  universally  em- 
plo3'ed  procedure. 
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Supravaginal  amputation  after  the  method  of  Baer,  modified  by 
Kelly,  Pryor,  Hall,  and  others,  has  a  mortality  of  practically  5 
per  cent. ;  these  results  are  obtained  by  many  operators.  It  has 
the  advantage  of  being  generally  applicable,  requires  but  a  short 
time  for  its  execution,  hemostasis  is  perfect,  there  is  no  needless 
exposure  of  subperitoneal  tissues,  we  can  safeguard  the  ureters, 
and  the  anatomical  relations  of  the  vaginal  vault  are  preserved. 
The  apprehension  of  malignant  degeneration  of  the  cervical 
stump  is  chimerical.  Even  when  adenocarcinoma  of  the  body 
of  the  uterus  complicates  fibroids,  it  shows  but  little  tendency  to 
invade  the  cervix.  Still,  if  this  diagnosis  is  made  prior  to  opera- 
tion, removal  should  be  complete.  The  objections  to  this  opera- 
tion are :  first,  a  question  of  technic — when  the  uterine  arteries 
are  isolated  and  tied,  we  are  taught  by  some  that  it  is  not  neces- 
sary to  tie  the  veins ;  this  omission  favors  the  formation  of 
thrombi  and  emboli,  and  postoperative  vomiting  and  coughing 
force  the  blood  from  the  veins,  favoring  the  development  of 
sapremia ;  Zweifel  considers  the  ligation  of  these  valveless  veins 
indispensable.  Second,  another  source  of  hemorrhage,  perhaps 
unnoticed  at  the  time  of  operation,  is  from  the  raw  surface  of  the 
amputated  cervix ;  to  avoid  this,  these  raw  surfaces  of  the  stump 
should  be  brought  together  with  catgut  sutures.  Third,  necro- 
sis of  the  stump,  with  mild  sepsis,  purulent  discharges  and  escap- 
ing ligatures,  are  frequent  complications  that  prolong  conval- 
escence. For  intraligamentous  fibroids  the  technics  of  Hall,  and 
Kelly  render  bloodless  and  simple  what  would  otherwise  be  al- 
ways a  difficult  and  sometimes  an  impossible  procedure. 

Pan-hysterectomy  should  be  chosen  in  all  cases  showing  infec- 
tion, and  in  those  in  which  malignancy  is  suspected.  This  oper- 
ation is  growing  in  popularity.  There  is  better  drainage,  local 
infections  from  necrosed  tissue  is  avoided,  the  operation  con- 
sumes but  a  few  minutes  more  time,  yet  for  some  reason  the  mor- 
tality is  somewhat  greater  than  that  of  supravaginal  amputation. 

Myomectomy  is  unquestionably  the  ideal  operation.  It  re- 
moves the  visible  and  palpable  disease,  leaves  the  uterus  and  its 
appendages  .capable  of  performing  their  functions.  It  does  not 
insure  against  the  development  of  undetected  fibroids,  whose 
growth  may  be  actively  progressing.  It  is  the  desirable  opera- 
tion in  young  women,  and  is  specially  applicable  for  the  removal 
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of  pedunculated  and  sessile  subperitoneal  fibroids,  multiple  or 
single,  and  of  interstitial  tumors  of  moderate  size  and  well-en- 
capsuled.  Tvlartin  extends  its  application  to  large  submucous 
tumors  which  cannot  be  removed  through  the  cervi.x.  The  safety 
of  the  operation  depends  largely  upon  the  thoroughness  with 
which  the  bed  of  the  tumor  is  closed  with  buried  catgut  sutures. 
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In  view  of  the  many  unsettled  problems  of  their  histogenesis, 
a  simple  clinical  classification  of  ovarian  neoplasms  is  most  tena- 
ble. 

'  (a)   Simple  Hydrops  Folliculi. 
(b)   Follicular  Degeneration  of  the  OvarJ^ 

T    -D     •       r-    ,■  A.  Ovarian-^  (c)    Cystic  Corpus  Luteum. 

I.  Benign  Cystic  r  /   ^   n       j 

-.,  <  /J^^,J  ,(i)   Pseudomucinosum. 

Neoplasms.  (d)   Cystadenomata  i  ,   ,    <~ 

^  L  I  (2)   Serosum. 


II.  Benign  Solid 
Neoplasms. 

III.  Malignant  f  ^\^ 


B.  Intraligamentous. 
,  C.  Dermoid. 

Fibroma  and  Fibromyoma. 


Neoplasms.   | 


Carcinoma. 
Sarcoma. 
(3)   Endothelioma. 


I.  Benign  Cystic  Neoplasms. 


A.  Ovarian  Cysts. —  (a)  Simple  Hydrops  Folliculi:  When  from 
insufficient  bursting  force,  from  thickening  of  the  tunica  albu- 
ginea  due  to  cirrhosis  or  to  previous  inflammation,  or  from  causes 
unknown  the  physiological  cycle  of  ovulation  is  arrested  with 
the  follicular  wall  intact,  there  accumulates  a  fluid,  the  product 
of  the  epithelial  lining,  the  retention  of  which  constitutes  dropsy 
of  the  follicle.  It  is  difficult  to  determine  when  this  process 
becomes  pathological ;  they  doubtless  frequently  form  and  harm- 
lessly rupture,  and  so  disappear.  When,  however,  the  cyst-wall 
is  sufficiently  resisting  to  permit  the  accumulation  of  some  ounces 
or  more  of  fluid  they  become  of  surgical  importance,  yet  one 
should  be  very  guarded  in  pronouncing  a  unilocular  cyst  of  the 
ovary  of  large  size  follicular  hydrops.  But  the  occurrence  of  these 
simple  unilocular  cysts  springing  from  the  oophoron,  containing 
serous  fluid,  sometimes  mucoid  in  character  and  blood-stained, 
in  which  fluid  the  ovule  cannot  infrequently  be  demonstrated, 
with  a  sac-wall  lined  with  a  membrana  granulosa,  establishes  their 
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follicular  genesis.  A  follicular  cyst  bulges  from  the  free  surface 
of  the  ovary  without  alteration  in  the  parenchyma.  These  sim- 
ple retention-cyts,  when  single,  may  attain  to  the  size  of  one's  fist 
or  even  to  that  of  a  child's  head ;  in  such  cysts  the  cylindrical  epi- 
thelium is  flattened  or  effaced  by  atrophy,  and  the  ovule  has  dis- 
appeared or  escapes  detection.  Several  follicles  may  be  simul- 
taneously affected,  and  the  condition  may  appear  in  both  ovaries. 

(b)  Follicular  Degeneration  of  the  Ovary  (Simple  Multilocular 
Cyst)  In  this  condition  the  ovary  consists  of  numberless  folli- 
cles which  have  ripened  and  become  dropsical,  each  separate  cyst 
possessing  the  individual  characteristics  of  a  follicle.  They  pro- 
ject beyond  the  surface  of  the  ovary,  and  through  their  thin  walls 
the  clear  contents  are  visible.  Each  cyst  may  be  no  larger  than  a 
pigeon's  ^ZZ-:  though  the  conglomerate  mass  of  the  degenerated 
ovary  may  form  a  bulky  tumor.  \\'hen  the  cysts  enlarge  they 
may  coalesce  so  that  there  may  be  one  cyst  of  rather  large  size 
with  many  smaller  ones.  !Many  authorities  hold  that  this  is  the 
incipient  stage  of  the  cystadenoma,  but  Schultz,  and  Gebhard 
maintain  that  the  process  begins  in  the  follicle  itself.  Many  views 
are  expressed  as  to  the  cause  of  simultaneous  multiple  degenera- 
tion of  the  follicular  structure.  It  is  impossible  to  deny  the  path- 
ogenetic effect  of  inflammation,  of  long  continued  congestion, 
venous  stasis,  of  primarj'  degenerative  diseases  of  the  blood-ves- 
sels ;  but  Schultz  offers  a  plausible  theory  when  he  ascribes  it 
to  irritation  of  the  ovarian  nerves,  either  reflex  or  direct,  lead- 
ing to  the  simultaneous  maturation  of  many  follicles.  Whatever 
their  origin,  there  is  no  proliferation  of  epithelium  or  formation 
of  new  .cysts,  in  which  respect  they  differ  from  true  cyst- 
adenomata. 

(c)  Cystic  Corpus  Luteum:  A  cyst  may  develop  from  a  collec- 
tion of  serous  fluid  in  a  corpus  luteum,  and  like  follicular  cysts 
it  is  usually  of  small  size,  develops  slowly,  and  generally  exists 
as  a  solitary  cyst.  They  are  dift'erentiated  from  follicular  cysts 
in  that  they  have  thicker  walls,  in  the  inner  stratum  of  which 
can  be  demonstrated  the  yellow  granular  sheath  of  luteum-cells, 
though  recently  Frankel  has  shown  that  such  cysts  may  have  an 
epithelial  lining. 

(d)  Cystadenoma:  When  the  world's  greatest  pathologists, 
after  the  most  painstaking  labor,  arrive  at  entirely  different  con- 
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elusions  as  to  the  histogenesis  of  ovarian  neoplasms,  it  is  the 
height  of  presumption  for  practical  surgeons  to  write  dogmatic- 
ally upon  the  subject.  Whether  the  compound  proliferating 
ovarian  cystoma  originates  from  the  Graafian  follicle,  as  is  held 
by  the  highest  English  authorities,  Tait,  Sutton,  and  Doran,  or 
whether  the  view  of  Waldeyer,  who  assigns  their  origin  to  the 
germinal  epithelium,  a  theory  that  is  accepted  by  Germans  and 
by  the  majority  of  American  writers  with  the  exception,  perhaps,  of 
Coe,  is  correct,  remains  an  open  question.  Personally  I  find  it 
difficult  to  reject  the  position  taken  by  Mr.  Doran,  and  thus 
stated :  "  The  most  probable  origin  of  cystic  disease  of  the  ovary 
is  an  arrest  of  the  normal  retrograde  metamorphosis  of  the 
Graafian  follicles  that  have  never  become  corpora  lutea  of  men- 
struation or  pregnancy."  The  parenchyma  of  the  ovary  is  formed 
of  the  germinal  epithelium  and  its  legitimate  offspring,  the  fol- 
licular epithelia  and  the  ovules.  From  each  of  these  structures 
epithelial  neoplasms,  both  cystic  and  solid,  may  arise.  Their 
growth  is  due  to  the  multiplication  of  the  glandular  elements  of 
the  ovary.  The  arrangement  of  the  cells  determines  their  benig- 
nity or  malignancy. 

In  the  development  of  adenomata  there  is  a  never-failing  ten- 
dency to  cystic  formation,  and  such  tumors  of  the  ovary  are  des- 
ignated as  cystadenomata.  Sutton  was  the  first  to  ascribe  the 
glandular  character  to  the  multilocular  oophoritic  cyst.  Wal- 
deyer divides  the  proliferating  cysts  into  two  groups :  the  prolif- 
erating glandular,  and  the  proliferating  papillary  cysts.  Ols- 
hausen,  and  later  Williams,  and  Pfannenstiel  draw  quite  a  sharp 
distinction  between  the  glandular  and  papillary  varieties.  A  sim- 
ple and  satisfactory  division  of  cystadenomata  is  that  of  Pfannen- 
stiel into  (i)  those  containing  pseudomucin,  and  (2)  those  with 
serous  contents. 

I.  Cystadcnoma  Pseudomucinosum  {Multilocular  Oophoritic 
Cyst) :  This  is  the  most  common  of  all  varieties  of  ovarian  tumors. 
Out  of  605  cases  of  abdominal  section  for  all  conditions,  366  were 
for  the  removal  of  these  growths  (Doran).  But  little  is  known 
as  to  the  cause  of  these  tumors.  The  predisposing  age  is  between 
twenty  and  forty  years,  the  period  of  sexual  activity,  and  they 
are  more  common  in  the  unmarried  and  sterile.  It  cannot  be  said 
that  there  is  any  inherited  tendency,  yet  strange  coincidences  of 
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their  occurrence  in  several  individuals  in  the  same  family  are 
recorded;  Lohlein  refers  to  a  family  history  in  which  bilateral 
ovarian  cystomata  occurred  in  three  sisters.  IMuItilocular  ovarian 
cysts  are  infrequent  in  the  negro ;  dermoid  and  parovarian  cysts 
are  more  common. 

These  multilocular  adenomatous  cj'Sts  often  grow  rapidly  and 
to  enormous  proportions ;  Cordier  removed  one  weighing  i6o 
pounds ;  in  Cartledge's  case  the  cyst  and  its  contents  weighed  245 
pounds.  As  they  spring  from  the  periphery  of  the  ovary,  the 
oophoron,  their  shape  depends  largely  upon  their  size  and  loca- 
tion. A  tumor  the  size  of  a  child's  head  is  usually  smooth  or 
ovoid,  occasionally  nodular,  with  an  elastic  feel.  When  of  small 
size  they  lie  in  the  pelvis  behind  the  uterus,  pedicled  to  it  by  the 
tube,  ovarian  ligament,  mesovarium  and  mesosalpinx.  Larger 
C3'Sts  rise  into  the  abdomen,  displace  the  intestines  to  the  side, 
adapt  themselves  to  the  concavities,  and  rest  in  close  apposition 
to  the  parietes.  Upon  exposure  by  abdominal  section  the  main 
cyst-wall  appears  smooth,  glistening,  and  silverj'-white.  The 
bosses,  that  is,  the  secondary  cysts,  the  walls  of  which  are  thin, 
are  either  pearly-white,  of  a  bluish,  opalescent  tint,  or  pink,  or 
sometimes  dark-brown  from  discoloration  by  blood.  The  entire 
ovary  is  consumed  in  the  tumor-formation.  Usually  there  is  one 
large  cyst  enclosing  numerous  other  cysts  of  all  sizes,  some  bulg- 
ing from  the  parent  cyst,  others  projecting  into  its  cavity.  On 
opening  the  tumor  it  is  seen  to  consist  of  several  closed  cyst- 
spaces,  the  whole  forming  a  more  or  less  extensive  conglomerate 
mass  enclosed  in  a  capsule  of  connective  tissue.  In  the  forma- 
tive stage  of  a  cystadenoma  there  is  irregular  development  of 
the  follicle  with  active  changes  in  its  cylindrical  epithelial  lining. 
Tube-like  diverticula  from  the  cyst-wall  project  into  other  parts. 
The  rapid  cell-proliferation  leads  to  an  accumulation  of  a  tough 
secretion  in  these  tubular  spaces.  These  ampulla-like  distentions 
become  endogenous  or  daughter-cysts,  which  in  turn  proliferate ; 
and  by  a  repetition  of  this  process  innumerable  cyst-formations 
are  produced.  These  secondary  cysts  may  rupture  the  parent 
cyst-wall  and  appear  as  bosses  or  false  exogenous  cysts.  They 
are  characterized  by  their  thin  walls  and  bluish  lustre.  True  exo- 
genous cysts  may  form  independently,  that  is,  never  connected 
with  the  main  cyst-wall.     The  tendency  of  secondary  cysts  is 
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to  open  into  each  other  and  into  the  main  cyst  by  pressure- 
atrophy,  thin  trabeculse  of  fibrous  ridges  indicating  the  site  of 
septa.  In  old  tumors  all  traces  of  the  original  multilocular  state 
may  have  disappeared.  The  fusion  of  coexisting  cysts  of  each 
ovary  may  result  in  a  large  cyst  with  a  double  pedicle ;  Doran 
has  met  with  five  such  instances. 

The  normal  ovary  lies  free  in  the  abdominal  cavity,  its  greater 
portion  being  covered  by  its  germinal  epithelium  and  a  small  part 
by  its  peritoneal  lamella.  Tumors  of  extraligamentary  evolution 
retain  the  same  relations  as  the  normal  ovary. 

These  growths  are  usually  unilateral,  though  not  infrequently 
a  similar  process  may  affect  the  other  ovary.  When  not  involved 
in  cystic  degeneration  the  other  organ  may  be  found  atrophied 
or  in  a  state  of  passive  congestion  from  pressure.  These  cysts 
are  not  infrequently  found  combined  with  dermoid  cysts  in  the 
same  or  in  the  other  ovary. 

The  cyst-wall  histologically  consists  of  three  layers:  the  ex- 
ternal is  endothelial  in  character.  The  middle  layer  abounds 
chiefly  in  white  fibrous  tissue,  and  near  the  pedicle,  especially 
on  the  inner  side,  plain  muscular  fibers  are  present ;  in  this  middle 
layer  are  distributed  the  blood-vessels,  the  capillaries  ramifying 
in  the  subendothelial  stratum ;  the  veins  are  often  large  and  lie 
very  superficially;  nerves  and  lymphatics  ramify  throughout  the 
walls,  the  lymphatics  being  especially  demonstrable  near  the 
pedicle ;  secondary  cysts  are  sometimes  found  in  this  coat  of  the 
wall,  and  occasionally  corpora  lutea  may  be  demonstrated.  The 
inner  lining  or  third  coat  of  the  cyst-wall  is  vascular  unless  too 
greatly  thinned  by  distention,  and  in  small  cysts,  according  to 
Sutton  and  to  Doran,  it  is  separated  from  the  middle  layer  by  a 
true  submucous  tissue,  contains  lymphoid  elements,  and  is  cov- 
ered by  columnar  epithelium ;  in  larger  cysts  the  intrinsic  pres- 
sure has  flattened  the  cells,  and  their  nuclei  then  rest  upon  the 
basement-membrane ;  tall  goblet-cells  are  frequently  found  lining 
some  of  the  secondary  cyst-cavities,  especially  those  with  colloid 
contents ;  the  internal  surface  is  usually  smooth,  yet  ingrowths 
of  epithelium  are  frequently  noticed. 

While  such  are  the  characteristics  of  the  cyst-wall  of  an 
unmixed  pseudomucinous  cystadenoma,  papillary  masses  and 
dermal  elements  may  be  found,  which  add  to  the  complexity  of 
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the  tumor.  The  external  appearance  of  the  cyst  is  influenced  by 
so  many  accidental  conditions  which  affect  either  the  cyst-con- 
tents or  its  walls  that  one  must  be  prepared  for  the  greatest  varia- 
tions in  the  classical  picture.  Mural  hemorrhages  destroy  the 
lustre,  causing  yellow  or  brownish  areas.  Calcareous  deposits 
harden  the  walls.  The  accidents  of  inflammation,  torsion  of  the 
pedicle,  and  intracj'Stic  hemorrhages  are  responsible  for  very 
deceptive  conditions. 

The  contents  of  a  glandular  cystoma  vary  in  consistency 
usually  with  the  size  of  the  tumor.  In  smaller  cysts  the  fluid 
is  often  colloid,  thick,  elastic,  and  tenacious.  In  larger  cysts 
the  fluid  is  generally  thinner;  in  other  cases  it  is  a  colloid  mate- 
rial ;  it  varies  in  color  from  a  milk-white  to  yellowish-brown, 
green  or  red ;  it  sometimes  looks  like  boiled  starch  ;  it  varies  in 
specific  gravity  from  loio  to  1030,  is  non-coagulable,  and  is 
chiefly  the  product  of  epithelial  activity,  with  some  admixture  of 
blood-serum.  Not  infrequently  it  is  beautifulh'  colored  from  the 
admixture  with  blood.  Chemically  it  is  designated  by  Hammar- 
stein  and  by  Pfannenstiel  as  pseudomucin.  Cysts  with  colloid 
contents  not  infrequently  have  very  thin  walls,  and  are  liable  to 
rupture,  the  escaping  fluid  setting  up  a  pseudomyxomatous  peri- 
tonitis. Cholesterin  imparts  a  peculiar  greenish  shimmer  to  the 
contents  of  ovarian  cysts.  ]\Iicroscopically  epithelial  cells,  fat 
and  numerous  granules,  epithelial  scales,  blood-corpuscles,  and 
cholesterin-crystals  are  found. 

■  The  multilocular  cystadenomata,  developing  usually  from  the 
free  surface  or  parenchymatous  structure  of  the  ovary,  lie  intra- 
peritoneally  and  are  therefore  usually  pediculate.  If  of  small 
size  the  pedicle  consists  of  the  ovarian  ligament  and  that  por- 
tion of  the  broad  ligament  known  as  the  mesosalpinx  and  meso- 
varium.  In  tumors  of  larger  size  with  increased  weight  and  trac- 
tion, the  Fallopian  tube  is  generally  drawn  up  alongside  the 
tumor,  the  outer  portion  of  the  broad  ligament,  the  infundibulo- 
pelvic  ligament,  with  its  contained  vessels  and  nerves,  is  drawn 
inward,  so  that  the  pedicle  usually  consists  of  the  following 
structures:  the  upper  fold  of  the  broad  ligament  containing  the 
Fallopian  tube,  the  terminal  portion  of  the  uterine  artery  and 
vein  along  the  inner  border,  the  ovarian  artery  and  the  vein  on 
the  outer  border,  embraced  in  the  infundibulopelvic  ligament,  the 


NEOPLASMS  OF  THE  OVARIES   AND  BROAD  LIGAMENTS.  J-JJ 

ovarian  ligament,  and  not  infrequently  some  portion  of  the  paro- 
varium, and  generally  in  its  central  portion  a  mass  of  dilated 
veins  from  the  pampiniform  plexus.  The  pedicle  may  vary  in 
length  from  one  to  several  inches ;  its  usual  length  is  about  two 
inches.  It  is  of  variable  dimensions,  from  a  slender  cord  to  a 
broad  fleshy  band ;  in  some  instances  it  is  a  merely  membranous 
connection.    Broad  pedicles  are  usually  quite  short. 

When  the  cyst  develops  from  the  medullary  strands  in  the 
hilum,  that  is,  in  the  proximal  portion  of  the  ovary,  the  tendency 
of  growth  will  be  intraligamentary.  It  grows  into  the  loose  con- 
nective tissue  of  the  mesovarium  and  opens  up  the  broad  liga- 
ment. Such  a  tumor  is  not  only  covered  by  its  own  capsule  of 
connective  tissue,  but  by  the  component  parts  of  the  parametrium. 
It  is  sessile  in  attachment,  and  is  recognized  by  its  detachable, 
vascular  covering  and  its  relation  to  the  Fallopian  tube.  Usually 
the  tube  lies  directly  over  the  tumor,  and  this  oviduct  is  greatly 
lengthened.  A  cyst  may  be  both  intraligamentary  and  abdom- 
inal in  development.  We  must  not  mistake  a  tumor  which  pushes 
the  broad  ligament  before  it  and  over  it  for  a  true  intraliga- 
mentary cyst.  In  one  instance  the  tumor  lies  between  the  folds 
of  the  broad  ligament ;  in  the  other,  it  is  behind  the  broad  liga- 
ment and  is  covered  by  both  its  folds  of  peritoneum. 

2.  Cystadenoma  Serosum  (Papillomatous  Paroophoritic  Cyst): 
In  designating  these  papillomatous  cysts  as  paroophoritic  cysts 
it  is  not  intended  to  restrict  their  origin  to  the  hilum  of  the  ovary, 
as  is  taught  by  Mr.  Doran,  but  it  is  the  purpose  rather  to  group 
the  synonyms  by  which  cysts  containing  epithelial  masses  are 
variously  known.  In  further  explanation,  under  this  heading  we 
shall  consider  surface  non-cystic  papillomatous  tumors  of  the 
ovary,  since  they  in  no  way  differ  histogenetically  from  those 
attended  by  cystic  formation. 

These  tumors  are  proliferating  adenomata  with  serum-like 
contents,  and  contain  papillary  epithelial  growths.  Pseudomucin 
is  not  found  in  their  fluid  contents,  thus  grossly  distinguishing 
them  from  the  ordinary  cystadenoma  pseudomucinosum.  Com- 
paratively speaking,  they  are  infrequent  forms  of  ovarian  tumors ; 
their  frequency  is  variously  estimated  at  from  8  to  15  per  cent. 
In  1200  abdominal  sections  for  all  conditions  Kelly  found  31 
papillomata.    Doran,  whose  observations  were  based  chiefly  upon 
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the  immense  work  at  the  Samaritan  Hospital,  at  the  time  of  his 
writing  upon  this  subject  had  only  seen  24  cases.  The  cystic 
papillomata  are  more  common  than  the  surface  ones ;  only  4  of 
Pfannenstiel's  60  cases  were  of  the  exclusively  surface  sort. 
While  this  form  of  growth  is  occasionally  met  with  in  patients 
under  thirty  years,  these  papillary  tumors  usually  appear  late  in 
life ;  Doran  found  one  instance  in  a  seven-months'  fetus.  Their 
growth  is  slow  during  the  first  part  of  their  history,  but  when 
ascites  and  metastasis  develop  the  case  generally  pursues  a  rapid 
clinical  course.  Another  characteristic  is  their  bilateral  tendency. 
Papillomatous  cysts  are  usually  of  small  size,  rarely  attaining 
to  the  size  of  an  orange  or  of  a  cocoa-nut.  Their  intraligamen- 
tary  location  may  give  rise  to  pressure-symptoms.  Pain  is  espe- 
cially experienced  during  the  clinical  history'  of  these  cases  when 
the  cysts  rupture,  or  in  surface  papillomata  that  choke  the  pelvis. 
Whatever  their  origin  may  be,  there  is  a  marked  tendency  to 
intraligamentary  development.  They  are  rarely  pediculate,  and 
the  ovary  often  retains  its  form. 

The  cyst-wall  is  of  delicate  texture,  and  spontaneous  rupture 
is  of  common  occurrence,  followed  by  papillomatous  implantation 
on  the  peritoneal  surface ;  and  this  tendency  to  metastatic  forma- 
tions in  the  parietal  and  visceral  layers  of  the  peritoneum  con- 
stitutes one  of  the  chief  characteristics  of  the  growth.  Ascites 
is  present  in  more  than  one-half  the  cases.  Abundant  free  fluid 
is  especially  observed  in  those  cases  in  which  the  papillary  masses 
project  into  the  peritoneal  cavity.  The  ascitic  fluid  is,  no  doubt,  the 
product  of  the  tumor,  may  be  turbid,  straw-colored,  or  red  from 
the  admixture  with  blood.  The  appearance  of  secondary  papil- 
lomatous growths  and  hydroperitoneum  are  considered  by  many 
as  evidences  of  malignancy.  It  is  difficult,  even  impossible,  to 
differentiate  microscopically  the  glandular  papillomata  from  an 
adenocarcinoma ;  the  mere  evidence  of  peritoneal  metastases  does 
not  imply  a  necessary  reoccurrence ;  after  removal  of  the  tumor 
the  secondary  deposits  often  disappear. 

The  cysts  are  usually  multilocular,  and  on  section  there  will 
be  found  springing  from  the  inner  lining  pedunculated  or  sessile 
dendritic  masses  of  papillary  excrescences,  consisting  of  connec- 
tive tissue  covered  by  columnar  ciliated  epithelium ;  they  often 
grow  very   luxuriantly,   forming  cauliflower-like   masses,   filling 
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the  cyst,  penetrating  its  walls,  engrafting  themselves  chiefly  upon 
the  peritoneum  of  the  pelvis,  enveloping  and  concealing  the  ova- 
ries and  tubes.  The  villous  processes  are  often  hard  and  gritty, 
containing  psammomata  which  are  probably  due  to  degeneration 
of  the  epithelial  structures.  They  are  often  richly  supplied  with 
blood-vessels,  as  is  evidenced  sometimes  by  their  pinkish  color 
and  marked  tendency  to  bleed  upon  rough  handling.  Hyaline 
degeneration  of  these  blood-vessels  seems  to  be  a  constant  accom- 
paniment. The  secondary  growths  show  a  great  tendency  to 
cystic  formation. 

The  contents  of  the  cyst  is  often  clear,  straw-colored,  or  bloody, 
rich  in  albumin,  but  does  not  contain  pseudomucin. 

Olshausen  believes  that  the  papillary  cystadenoma  develops 
from  the  parovarium  because  it  contains  ciliated  epithelium. 
Doran  long  ago  cautioned  against  placing  too  much  stress  upon 
the  presence  of  ciliated  epithelium ;  he  thinks  they  arise  from 
Wolffian  elements  that  have  penetrated  the  hilum  and  paren- 
chyma of  the  ovary.  Uffenheimer  regards  the  appearance  of  cilia 
as  merely  the  result  of  metaplasia.  Pfannenstiel  has  shown  that 
cilia  may  be  formed  from  the  germinal  epithelium.  Orth  says 
that  they  may  develop  from  the  germinal  epithelium,  from  the 
follicle-epithelium,  or  from  the  medullary  strands.  With  this 
view  Williams  accords,  though  he  considers  that  the  papillary 
cyst  usually  develops  from  the  Graafian  follicle,  and  will  be  lined 
with  ciliated  or  non-ciliated  epithelium  according  to  the  condition 
of  the  cells  of  the  membrana  granulosa :  surface  papilloma  is 
most  frequently  of  germinal-epithelium   origin. 

B.  Intraligamentous  Cysts. — Reference  has  already  been  made 
to  the  occasional  intraligamentary  development  of  ordinary  cyst- 
adenomata  of  the  oophoron.  The  papillary  cyst  of  the  hilum  fre- 
quently develops  between  the  folds  of  the  broad  ligament.  But 
the  true  broad-ligament  cyst  is  of  parovarian  origin,  that  is,  it 
springs  from  the  tubules  of  the  parovarium,  the  organ  of  Rosen- 
miiller,  which  is  the  tubular  embryonic  remains  of  the  Wolffian 
body,  or  from  the  ducts  of  Gartner.  These  tumors  are  always 
primarily  intraligamentous ;  others  may  become  so  secondarily. 
One  in  every  six  cysts  developing  in  the  ovary  and  its  vicinity  are 
intralisramentous. 
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Such  cysts  may,  in  their  development,  become  pedunculated 
but  only  when  they  grow  into  the  abdomen,  when  they  are  liable 
to  the  accident  of  axial  rotation.  If  their  evolution  is  down- 
ward, separating  the  ligament  and  elevating  the  parietal  perito- 
neum, they  remain  sessile.  They  may  develop  in  both  directions, 
and  often  attain  to  great  capacity.  The  cysts  are  unilocular, 
rarely  contain  papillomatous  growths.  Hirst  reports  a  case  of 
coincident  ovarian  and  parovarian  cyst  in  the  same  person,  the 
only  such  instance  we  find  recorded. 

Their  fluid  contents  is  clear,  of  low  specific  gravity,  1002  to 
1004.  Their  walls  are  thin.  The  inner  surface  is  corrugated,  lined 
with  cubical,  sometimes  cylindrical  epithelium,  and  may  contain 
papillary  excrescences.  The  outer  surface  is  smooth  and  glisten- 
ing, to  which  the  peritoneum  is  loosely  attached,  and  smooth  mus- 
cular fibers  ■  are  seen  passing  over  the  outer  wall.  The  blood- 
vessels of  the  peritoneum  have  a  direction  differing  from  those 
of  the  tumor,  so  that  the  two  well-defined  vascular  net-works  are 
seen  crossing  each  other  (Kelly).  The  Fallopian  tube  passes 
over  the  top,  anterior  or  posterior  surface  of  the  tumor,  and  bends 
around  toward  the  ovary.  The  tube  is  elongated  according  to 
the  size  of  the  tumor,  its  fimbriae  stretched,  but  otherwise  it  is 
normal.  The  ovary  flattened,  atrophied  or  normal,  lies  on  the 
lower  posterior  surface,  as  a  rule.  In  those  tumors  of  abdominal 
development  the  surface  is  smooth  and  regular,  but  if  the  growth 
is  downward  between  the  folds  of  the  ligament,  the  tumor  is  con- 
stricted in  parts  and  irregular  in  outline.  The  sac  is  often  flaccid, 
not  tense,  like  in  oophoritic  cysts.  Large  cysts  of  intra-abdom- 
inal development,  owing  to  their  thin  walls,  may  spontaneously 
rupture ;  their  escaped  contents  is  innoxious  to  the  peritoneum. 

Small  pedunculated  cysts  of  Kobelt's  tubes  and  other  subserous 
collections,  frequently  seen  beneath  the  broad  ligament,  are  un- 
important since  they  rarely  become  large. 

C.  Dermoid  Cysts. — A  mixed  heterologous  cyst  of  the  ovary  of 
congenital  origin,  the  contents  consisting  chiefly  of  dermal  ele- 
ments, hence  its  name.  While  ectodermic  derivations  predomi- 
nate, tissues  from  all  three  layers  of  the  blastoderm  may  be 
found. 

No  period  of  life  is  exempt  from  their  occurrence.  Olshausen 
refers  to  three  instances  in  premature  infants  and  to  several  cases 
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in  childhood,  and  an  ovarian  dermoid  has  been  found  in  a  woman 
eighty-four  years  of  age.  The  majority  of  these  cysts  develop 
soon  after  puberty  and  during  active  sexual  life,  stimulated  by 
the  physiological  energy  of  the  ovary.  Their  relative  frequency 
to  other  ovarian  tumors  is  placed  at  from  3  per  cent,  to  24  per 
cent,  by  various  authors.  In  Kelly's  table  they  constituted  18.84 
per  cent,  of  all  cystic  neoplasms  of  the  ovary.  In  411  cases  Novy 
found  42,  about  10.2  per  cent.  Authorities  generally  hold  that 
they  occur  most  often  in  girls  and  sterile  women.  Pately's  sta- 
tistics of  118  cases  show  49  unmarried,  and  69  married,  of  whom 
5  were  childless.  Of  the  author's  9  cases  2  were  married,  7 
unmarried,  the  ages  ranging  from  12  to  30  years.  In  the  ma- 
jority of  cases  it  appears  that  the  right  ovary  is  affected,  but  this 
must  be  a  mere  statistical  accident.  Both  ovaries  may  be  simul- 
taneously the  seat  of  dermoid  changes,  or  there  may  be  a 
dermoid  of  one  and  a  neoplasm  of  another  sort  of  the  other. 
Dermoids  are  frequently  combined  with  the  cystadenomata. 
Unless  combined  with  proliferating  cysts,  dermoids  are  usually 
unilocular  and  single,  yet  Wilms  describes  a  case  in  which  there 
were  5  dermoid  cysts  present. 

Dermoid  cysts  of  this  region  do  not  always  take  their  origin 
from  the  ovary.  They  may  be  found  in  the  broad  ligament,  the 
ovary  taking  no  part  in  their  formation.  Bertholet,  in  1898,  col- 
lected 9  published  cases  of  dermoids  in  the  ligamentum  latum 
free  from  ovarian  attachment,  which  is  evidence  rather  conclu- 
sive of  their  origin  from  misplaced  cells  of  the  Wolffian  body. 

Tumors  of  this  sort  are  of  moderate  size.  They  may  be  no 
larger  than  a  hen's  egg  and  rarely  attain  to  a  growth  larger  than 
a  child's  head,  though  they  have  been  found  to  weigh  more  than 
•one  hundred  pounds  (Keith).  They  are  proportionately  heavier 
than  other  cystic  tumors  because  of  the  nature  of  their  contents. 
Ovarian  dermoids  usually  have  long  pedicles,  and  are  especially 
liable  to  the  accident  of  axial  rotation.  They  are  also  liable  to 
infection ;  consequently  in  their  clinical  course  they  often  excite 
attacks  of  peritonitis  and  are  frequently  densely  adherent.  Their 
growth  is  usually  attended  by  greater  pain  and  more  pronounced 
menstrual  disorders  than  in  cases  of  other  benign  cysts.  Rup- 
ture of  the  cyst-wall  occasionally  occurs,  usually  from  sudden 
distention,  the  result  of  torsion  of  the  pedicle.     A  fatal  peritonitis 
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is  the  usual  sequence.  As  in  the  proliferating  papillary  cvst, 
minute  dermoid  growths  have  been  found  disseminated  over  the 
peritoneal  surfaces.  There  is  no  good  reason,  says  Sutton,  to 
doubt  the  occurrence  of  transplantation  in  dermoids.  Of  more 
consequence  is  the  tendency  to  carcinomatous  and  sarcomatous 
degeneration.  Clark  refers  to  several  cases  of  carcinoma  devel- 
oping from  the  epidermal  structure.  Yamagiva  has  reported  a 
unique  case  of  glandular  carcinoma  developing  from  a  misplaced 
mammary  gland  on  the  inner  surface  of  a  large  dermoid  cyst. 

On  exposure  a  dermoid  may  appear  very  differently  under 
varying  conditions.  It  rarel}'  has  the  glistening,  shiny  appear- 
ance of  more  simple  cysts.  When  small,  inflamed,  and  covered 
by  adhesions,  both  in  appearance  and  by  feel  it  may  resemble 
a  uterine  fibroid.  It  is  often  dark,  of  a  mottled  brown  appear- 
ance, and  when  the  subject  of  torsion  of  the  pedicle  it  may  be 
dark-green  or  even  black.  The  walls,  though  sometimes  quite 
thin,  are  usually  much  thicker  than  those  of  other  cysts.  The 
inner  lining  of  the  sac,  which  corresponds  to  the  epidermis,  con- 
sists of  layers  of  epithelial  cells  upon  a  connective-tissue  basis, 
beneath  which  there  is  the  panniculus  adiposus.  Sometimes  the 
entire  cyst  is  so  lined  ;  more  frequently  there  are  only  patches 
of  dermal  structure. 

Every  variety  of  tissue  has  been  demonstrated  in  dermoids; 
hair,  sebaceous  glands,  sweat  glands,  teeth,  embedded  in  the  wall 
or  implanted  in  a  rudimentary  maxilla,  bone,  nails,  unstriped 
muscle-fibers  frequently,  and  occasionally  striped  muscle,  and 
tissue  resembling  brain-matter.  Fat,  as  pultaceous  grease,  often 
in  pill-like  masses,  each  pellet  containing  a  hair,  has  been  found 
to  fill  these  cysts.  The  fluid  contents  is  usually  of  a  characteris- 
tic greasy  look,  of  chocolate  color,  which,  if  exposed  to  the  air, 
will  form  upon  its  surface  beautiful  hexagonal  patterns  of  choles- 
terin  crystals. 

The  most  universally  accepted  theory  of  the  histogenesis  of 
dermoid  cysts  is  that  of  Cohnheim,  which  ascribes  the  origin  of 
these  tumors  to  the  nipping  ofT  or  inclusion  of  a  portion  of  the 
ectodermal  layer  in  the  early  growth  of  the  embryo.  These  mis- 
placed skin-elements,  stimulated  by  ovarian  congestion,  take  on 
atypical  growth.  Wilms  first  offered  substantial  proof  of  the 
ovulogenous  origin  of  dermoids,  a  suggestion  plausible  and  ac- 
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ceptable,  inasmuch  as  it  is  known  that  the  ovum  possesses  the 
germs  of  all  tissues.  Kromer  considers  dermoid  cysts  to  be  of 
both  follicular  and  ovulogenous  origin,  the  cystic  portion  sup- 
plied by  the  follicle  and  the  tissue-elements  by  the  ovule.  Clark, 
in  reviewing  Kromer's  work  exhaustively  in  Progressive  Medi- 
cine, says :  "  Until  very  strong  evidence  is  brought  in  opposi- 
tion to  Kromer's  excellent  studies  we  must  put  strong  credence 
in  his  theories."     This  whole  question  is  hypothetical. 

Complications. —  Infection:  An  ovarian  cystoma  is  a  true 
neoplasm.  In  its  uncomplicated  development  it  is  not  attended 
by  inflammation,  and  the  sac  and  contents  are  sterile  of  patho- 
genic microorganisms.  By  its  presence  it  may  so  mechanically 
irritate  the  peritoneum  as  to  produce  a  plastic  exudate,  resulting 
in  adhesions ;  but  ordinarily  extensive  adhesions  are  evidences  of 
infection.  More  serious  invasion  may  result  in  ulceration  and 
gangrene  of  the  sac.  When  the  contents  of  the  cyst  is  contami- 
nated the  fluid  becomes  purulent  in  character.  Constitutional 
conditions  impairing  the  general  health  are  predisposing  causes 
of  infection.  Any  traumatism  or  circumstance  impairing  the 
circulation  in  the  cyst-wall  invites  infection.  Constriction  of  the 
pedicle  from  torsion  or  otherwise  renders  the  sac  and  its  con- 
tents especially  vulnerable.  Incarceration  will  act  in  a  similar 
manner.  Hemorrhage  from  injury  or  other  cause  may  be  the 
initial  step  in  suppuration  of  the  cyst.  The  pregnant  uterus  dis- 
places and  compresses  the  sac,  rendering  it  more  liable  to  micro- 
bic  invasion.  Labor,  normal  or  instrumental,  may  result  in  con- 
tusion and  injury  of  the  sac  or  even  rupture.  Papillary  and 
malignant  growths,  because  of  their  tendency  to  intracystic  hem- 
orrhage, are  especially  prone  to  infection.  Small  tumors  im- 
pacted in  the  pelvis,  because  of  their  relation  to  the  rectum,  suf- 
fer infection  very  readily.  Therefore,  on  account  of  their  size, 
position,  and  slow  growth,  dermoid  tumors  are  more  liable  to 
this  accident  than  tumors  of  less  density  and  more  rapid  growth. 
Mangold  claims,  though  it  is  not  established,  that  spontaneous 
suppuration  of  dermoids  may  occur  from  the  setting  free  of  pyo- 
genic irritating  substances  from  the  cyst's  contents. 

When  tapping  was  in  vogue  it  was  a  common  mode  of  con- 
veying infection  to  the  sac ;  fortunately  but  few  patients  are  sub- 
jected to  this  danger  now.     The  most  usual  channel  of  invasion 
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by  microorganisms  is  through  the  lymphatics,  as  infection  of 
ovarian  C3'stoma  in  a  puerpera ;  Zetter  reports  21  cases  occurring 
during  the  puerperium.  Infection  from  the  intestines  is  always 
a  gradual  process ;  the  sac  and  bowel  are  mutually  impaired  by 
compression,  and  the  intestinal  organisms  penetrate  the  tissues, 
establish  a  localized  peritonitis  with  adhesions  and  thickening  of 
the  cyst-wall,  and  may  ultimately  contaminate  the  contents.  A 
suppuration  under  these  circumstances  is  attended  by  offensive 
odor,  and  not  infrequently  by  formation  of  gas.  Very  active  in- 
flammation may  occur  from  an  adherent  infected  appendix  or 
Fallopian  tube.  Cryptogenic  infection  is  said  to  occur,  and  sup- 
puration of  the  cyst's  contents  from  the  bacillus  typhosus  is 
cited  in  proof.  While  admitting  this  mode  of  infection  we  must 
also  recognize  that  it  is  a  peculiarity  of  this  special  bacillus  to 
remain  latent  for  some  time  in  its  points  of  lodgment;  and  it  is 
possible  that  in  several  of  the  instances  of  suppuration  of  ovarian 
cysts  during  and  following  typhoid  fever  the  cyst-wall  was  in 
contact  with  the  intestinal  lesions,  and  the  mode  of  conveyance 
was  through  the  lymphatics.  Werth.  Pitha,  and  Mangold  re- 
cord instances  of  pure  cultures  of  Eberth's  bacillus  obtained  from 
the  pus  of  suppurating  cystoma.  It  is  more  probably  the  blood 
that  was  the  medium  of  infection  in  Schauta's  case  of  suppuration 
due  to  the  diplococcus  pneumonias. 

Mangold,  and  Cumston  hold  that  infection  may  be  either  from 
the  ordinary  pyogenic  microorganisms  or  from  saprophytes.  In 
puerperal  infection  streptococci  and  staphylocci  have  been  re- 
peatedly demonstrated.  In  infection  from  the  alimentary  canal 
the  bacillus  coli  communis  is  conspicuous.  The  bacillus  typho- 
sus, diplococcus  pneumoniae,  gonococcus,  and  bacillus  tubercu- 
losis have  all  been  found. 

The  milder  grades  of  infection,  localized  and  limited  to  the 
cyst-wall,  cannot  be  recognized.  In  more  pronounced  instances 
the  patient  suffers  from  transient  attacks  of  localized  peritonitis. 
In  chronic  infections  resulting  in  thickening  of  the  wall  and  sup- 
puration of  the  cyst's  contents,  the  abdominal  discomfort  be- 
comes more  distressing,  the  general  health  is  greatly  impaired, 
a  hectic  temperature  is  recorded,  and  the  patient  finally  develops 
a  diarrhea  and  succumbs  to  exhaustion  from  chronic  sepsis. 
When  virulent  infection,  especially  the  streptococcus  form  com- 


NEOPLASMS  OF  THE  OVARIES  AND  BRO.AD   LIGAMENTS.  7S5 

plicating  the  puerperium,  takes  place,  we  have  all  the  symptoms 
of  acute  peritoneal  inflammation  with  onset  of  chill  and  high 
temperature,  and  rapid  increase  in  the  size  and  tension  of  the 
tumor,  tenderness  especially  marked  over  the  tumor,  with  rap- 
idly developing  tympany  and  not  infrequently  peritoneal  effu- 
sion. 

In  these  cases  of  puerperal  infection  of  ovarian  cysts  Zetter 
places  the  maternal  mortality  at  30  per  cent.,  others  as  high  as 
50  per  cent.  The  prognosis  will  depend  largely  upon  the  time 
of  infection  with  relation  to  labor ;  the  sooner  it  occurs  after 
labor,  the  more  hazardous  the  necessary  operative  procedure. 

Torsion  or  Axial  Rotation  of  the  Ovarian  Pedicle:  The  rota- 
tion of  the  tumor  about  its  pedicle  is  the  most  frequent  serious 
complication  occurring  in  the  life-history  of  ovarian  cystoma.  It 
is  met  with  in  from  6  per  cent,  to  30  per  cent,  of  all  cases.  Ols- 
hausen  places  the  frequency  at  6.3  per  cent.,  Kiistner  at  38.8  per 
cent.  The  author  has  met  with  it  in  fully  10  per  cent,  of  his 
cases.  It  occurs  with  equal  frequency  in  tumors  of  either  side. 
It  is  especially  frequent  when  ovarian  cystoma  and  pregnancy 
coexist.  In  the  only  two  instances  in  which  I  have  been  called 
upon  to  operate  for  cystoma  during  pregnancy,  torsion  of  the 
pedicle  precipitated  the  emergency.  Kelly  states  that  spherical 
cysts  are  peculiarly  liable  to  an  accidental  rotation.  The  re- 
verse is  my  observation.  Thornton,  and  Doran  both  hold  that 
tumors  of  irregular  form  are  more  liable  to  rotation.  This  is 
especially  true  when  the  long  axis  of  the  tumor  lies  transversely. 
The  pedicle  may  be  either  long  and  slender,  or  short;  it  does 
not  appear  that  its  length  has  any  special  bearing  upon  the  ten- 
dency to  rotation.  In  case  of  bilateral  tumors  of  unequal  size 
the  smaller  is  more  prone  to  torsion.  Dermoids,  because  of  their 
size,  irregularities,  and  asymmetry  in  weight,  meet  all  the  pre- 
disposing requirements  and  are  very  frequently  rotated. 

The  active  causes  of  rotation  is  a  question  concerning  which 
there  are  many  theories.  The  impaction  of  fecal  matter,  peri- 
staltic action  of  the  intestines,  the  alternate  filling  and  emptying 
of  the  bladder,  changes  of  posture,  the  action  of  the  abdominal 
muscles,  the  contraction  of  the  platysma  muscle  on  the  inner 
side  of  the  pedicle,  displacement  of  the  tumor  due  to  pregnancy, 
are  factors  acting  singly  or  in  combination  to  produce  rotation. 
50 
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It  is  impossible  to  attribute  to  any  one  cause  a  constancy  of 
action. 

Herman  Freund's  law  of  pedicle-torsion,  based  upon  the  old 
theory,  marked  out  by  Goodsir  and  Fischer,  that  all  organisms 
grow  in  a  spiral  direction,  applied  to  ovarian  tumors,  shows  that 
tumors  of  the  left  side  have  a  dextrospiral  twist,  and  those  of 
the  right  a  sinistrospiral  twist  of  the  pedicle.  Kiistner  found 
this  to  be  a  fairly  constant  rule. 

The  complication  of  torsion  may  be  bilateral  with  different 
degrees  of  acuteness.  In  one  side  the  rotation  may  gradually 
evolve,  and  with  the  supervention  of  some  precipitating  cause  the 
opposite  side  may  become  suddenly  constricted;  Doran  reports 
such  a  case.  The  effect  of  torsion  of  the  pedicle  is  to  cause 
nutritive  changes  in  the  tumor.  The  inner  border  of  the  pedicle 
is  thick,  resisting,  and  contains  the  larger  arterial  supply;  the 
outer  thin,  soft,  and  conducts  the  veins  and  ovarian  arte^>^  The 
twisting  force  maj^  be  sufficient  to  arrest  the  venous  circulation, 
to  lessen  but  not  obstruct  the  arterial  supply ;  a  venous  conges- 
tion follows,  resulting  in  dilatation  of  the  veins,  thickening  of 
the  sac,  extravasations  of  blood  into  the  walls  of  the  sac,  and 
often  copious  hemorrhage  into  the  cyst.  In  some  cases  throm- 
bosis of  the  veins  will  be  observed.  The  peritoneal  covering  is 
eroded,  becomes  deep  red,  purple  or  black  in  color.  If  the  twist- 
ing has  occurred  slowly,  atrophy  of  the  tumor  may  follow.  If 
circulation  is  wholly  arrested,  gangrene  will  result ;  this  is  an 
unusual  accident ;  the  color  alone  must  not  be  taken  as  indicative 
of  gangrene.  The  inflamed  peritoneal  surface  quickly  acquires 
adhesions,  and  through  this  route  adventitious  circulation  suf- 
ficient to  maintain  the  vital  integrity  of  the  cyst-wall  is  supplied. 
The  torsion  may  result  in  complete  severance  of  the  tumor  from 
its  pedicle.  The  omentum  is  usually  found  embracing  the  tu- 
mor, and  with  it  the  chief  vascular  connections  are  formed. 
Large  tumors  adhering  closely  to  the  parietal  peritoneum  are 
confusing  and  difficult  of  management.  If  the  hemorrhage  into 
the  sac  is  very  profuse,  rupture  from  overdistention  may  occur. 

The  symptoms  characterizing  the  accident  of  rotation  of  the 
pedicle  are  comparatively  clear.  The  diagnosis  is  more  fre- 
quently made  when  the  presence  of  the  tumor  has  been  previ- 
ously recognized.     It  is  not  unusual  for  torsion  of  the  pedicle  to 
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disclose  an  unsuspected  cyst.  There  is  undoubtedly  some  rela- 
tion between  menstruation  and  this  accident ;  I  have  frequently 
observed  the  association.  The  onset  is  marked  by  the  sudden 
occurrence  of  an  acute  paroxysmal,  pulling  pain,  usually  assigned 
to  the  side  involved,  though  in  one  of  my  cas.es  the  pain  was 
referred  to  the  epigastric  region  only.  The  severity  of  the  pain 
varies  with  the  suddenness  and  completeness  of  the  constriction. 
Its  paroxysmal  character  probably  indicates  progressive  rotation. 
The  temperature  in  shock  is  usually  low  but  may  be  elevated  a 
degree  or  two.  Vomiting,  marked  pallor,  extreme  restlessness, 
rapid  pulse,  are  the  other  subjective  evidences  of  abdominal 
shock.  There  is  dysuria  and  constipation.  The  occurrence  of 
syncope  and  acute  anemia  would  indicate  hemorrhage  of  copious 
amount  into  the  sac.  The  muscles  of  the  abdomen  are  usually 
tense.  The  tumor  enlarges  rapidly,  becomes  more  resistant,  ex- 
ceedingly tender,  and  fixed.  The  condition  is  often  mistaken  for 
other  acute  intra-abdominal  troubles,  intestinal  obstruction,  and 
especially  extra-uterine  pregnancy.  A  recent  experience  of  the 
author  will  bear  detailing  in  this  connection.  A  lady  of  ^2 
years,  after  two  days  of  vomiting  and  constipation,  and  attacks 
of  severe  paroxysmal  pain  on  the  right  side,  developed  a  tumor. 
It  was  elastic,  distinct  in  outline,  exquisitely  tender,  about  the 
size  of  a  cocoanut.  A  diagnosis  of  twisted  pedicle  was  made. 
The  operation  revealed  an  extraperitoneal  hematoma,  the  hemor- 
rhage coming  from  the  rupture  of  an  atheromatous  deep  epi- 
gastric artery. 

The  treatment  of  this  complication  of  ovarian  cyst  is  eminently 
operative.  We  must  not  overestimate  the  danger  of  gangrene  or 
rupture  of  the  sac.  These  extreme  results  are  not  so  likely  to 
occur  as  was  formerly  taught.  Therefore,  in  peracute  cases  it  is 
well,  as  Bantock  long  ago  advised,  to  await  reaction  before  re- 
sorting to  operation. 

Rupture  of  Ovarian  Cysts :  Spontaneous  rupture  of  the  thin 
septa  is  a  process  by  which  the  locules  in  oophoritic  cysts  are 
fused  into  chambers  of  greater  capacity.  In  multilocular  glandu- 
lar cystomata  many  small  secondary  cysts  form  and  may  rupture 
into  the  peritoneal  cavity,  giving  rise  to  no  phenomena  whatso- 
ever. Rupture  of  a  cyst  becomes  a  complication  when  it  pro- 
duces marked  symptomatic  effects.     Thin-walled  unilocular  cysts. 
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those  usually  designated  as  parovarian,  are  especially  prone  to 
this  accident.  Papillary  and  malignant  degeneration  weakens 
the  walls  and  favors  rupture.  Simple  overdistention  may  result 
in  rupture,  but  usually  the  accident  is  precipitated  by  violence  or 
by  some  complication,  such  as  torsion  of  the  pedicle  or  infec- 
tion. The  contents  may  escape  into  the  general  peritoneal  cav- 
ity, or  through  adhesions  the  rent  may  occur  into  the  stomach 
or  any  portion  of  the  alimentary  canal,  bladder,  vagina,  or  even 
through  the  abdominal  parietes. 

The  consequences  of  rupture  are  influenced  largely  by  the  size 
of  the  tumor,  extent  and  location  of  the  breach,  and  the  character 
of  the  escaping  contents.  Small  simple  cysts  with  bland  con- 
tents may  rupture  without  giving  offense.  If  the  escaping  fluid 
is  septic,  general  peritoneal  infection  is  quickly  excited.  In  rup- 
ture of  papillary  and  malignant  cysts  there  is  diffusion  and  sec- 
ondarj'  implantation  of  the  growths  over  the  peritoneum.  If 
the  seat  of  rupture  involves  a  large  vessel,  fatal  hemorrhage  may 
ensue ;  or  there  may  be  general  oozing  from  the  congested  cyst- 
wall,  due  to  torsion  of  the  pedicle.  Dermoid  tumors,  owing  to 
their  thick  walls,  are  not  liable  to  rupture,  yet  when  there  is 
torsion  of  the  pedicle  their  sudden  distention  with  blood  may  lead 
to  rupture,  the  non-absorbable  contents  exciting  peritonitis. 
Certain  thin-walled  cysts,  parovarian  especially,  may  upon  reach- 
ing a  certain  development  spontaneously  rupture,  to  refill  and 
rupture  again  with  marked  regularitj'.  The  case  of  Meredith, 
recorded  by  Sutton,  in  which  rupture  occurred  thirty-four  times 
during  a  period  of  nine  years,  is  the  most  striking  example  of 
this  behavior.  Wilson  has  collected  quite  a  series  of  these  inter- 
mittent ovarian  cysts,  and  emphasizes  the  importance  of  distin- 
guishing them  from  intermittent  hydronephroses. 

This  accident  is  usually  easily  recognized  whether  it  occurs  as 
a  result  of  violence  or  spontaneously.  It  is  marked  by  sudden 
sharp  pain  in  the  abdomen,  with  immediate  alteration  in  the 
shape  of  the  abdomen,  and  generally  with  entire  disappearance 
of  the  circumscribed  tumor.  If  hemorrhage  occurs  there  is 
marked  shock.  Subsequent  symptoms  depend  upon  the  charac- 
ter of  the  escaping  fluid.  If  it  is  innocuous  it  is  rapidly  taken 
up  by  the  peritoneal  lymphatics  and  eliminated  by  the  kidneys  as 
a  profuse  diuresis.     If  septic  in  character,  unless  promptly  treated 
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surgically,  a  general  peritonitis  and  death  result.  With  the 
escape  of  the  fluid  there  is  collapse  of  the  sac,  and  the  tumor 
may  not  reform  ;  but  the  rent  is  usually  closed  by  adhesions,  and 
gradually  the  fluid  reaccumulates  in  the  sac.  When  rupture 
occurs  into  a  hollow  viscus  it  is  usually  the  result  of  infection 
with  softening  and  degeneration  of  the  apposed  walls.  A  profuse 
diarrhea  may  be  the  only  immediate  sj^mptom.  This  character 
of  rupture  usually  results  in  infection  of  the  cyst  with  suppura- 
tion and  permanent  fistulous  communication. 

Pregnancy:  While  pregnancy  is  entirely  possible  at  any  stage 
in  the  growth  of  a  unilateral  ovarian  cyst,  it  usually  occurs  in 
the  incipient  period  of  its  development,  when  the  neoplasm  is 
intrapelvic.  The  local  congestion  that  attends  pregnancy  stim- 
ulates the  growth  of  the  neoplasm.  The  relation  that  the  tumor 
bears  to  the  gravid  uterus  depends  upon  the  size  of  the  tumor  at 
the  beginning  of  gestation  and  the  rapidity  of  its  subsequent 
stimulated  growth.  If  the  tumor  is  intrapelvic  and  pregnancy 
should  occur,  the  uterus  may  enlarge  more  rapidly  than  the  tu- 
mor ;  in  such  an  event  the  organ  will  be  displaced  forward  and 
upward,  and  the  tumor  will  underlie  the  gravid  uterus.  Upon 
the  other  hand,  should  the  tumor  be  of  larger  size  and  its  growth 
more  rapid  than  that  of  the  gravid  uterus,  if  its  development  is 
intra-abdominal,  it  will  rise  out  of  the  pelvis,  occupy  one  side, 
and  displace  the  uterus  to  the  opposite  side,  broadening  the  lower 
zone  of  the  abdomen  in  a  characteristic  way ;  this  relation  may 
be  maintained  throughout  pregnancy  and  delivery  be  successfully 
accomplished ;  but  the  effect  of  the  great  intra-abdominal  pres- 
sure will  probably  precipitate  a  premature  expulsion  of  the  uter- 
ine contents,  and  should  gestation  reach  anything  like  full  term, 
labor  will  be  complicated  by  the  deflected  axis  of  the  birth-canal, 
malposition  of  the  fetus,  inertia  uteri,  rupture  of  the  cyst  or  its 
axial  rotation.  After  confinement  subinvolution,  infection,  and 
torsion  of  the  pedicle  are  the  dangers.  When  pregnancy  occurs 
in  a  uterus  retrodisplaced  and  compressed  by  a  large  and  over- 
lying abdominal  tumor,  the  developing  uterus  may  be  forced  into 
procidentia,  but  usually  abortion  occurs  early. 

Broad-ligament  cysts  are  not  as  greatly  influenced  by  the 
occurrence  of  pregnancy  as  those  of  ovarian  origin,  but  by  their 
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position  and  the  displacement  that  they  produce  they  render  dehvery 
impossible. 

The  presence  of  a  dermoid  tumor  is  peculiarly  offensive  to  the 
pregnant  uterus ;  it  oft'ers  less  accommodation,  its  walls  rapidly 
thicken  because  of  the  great  vascularity,  it  excites  pain  and 
causes  abortion.  Both  before  and  after  delivery  there  is  espe- 
cially great  danger  of  infection  in  these  tumors. 

If  pregnancy  is  far  advanced,  tumor  small  and  its  position  high 
in  the  abdomen,  operation  may  be  deferred  until  after  the  puer- 
perium.  If  the  tumor  is  discovered  in  the  early  months  of  preg- 
nancy operation  should  be  done  regardless  of  its  size  or  position. 
All  tumors  that  underlie  the  uterus  or  that  materially  displace 
the  organ  should  be  immediately  removed.  Broad-ligament 
tumors  should  be  enucleated  if  discovered  in  the  early  months 
of  pregnancy.  If  detected  after  the  child  is  viable,  operation 
should  be  deferred  until  near  full  term,  when  removal  of  uterus 
and  tumor  will  be  the  proper  procedure,  which  is  safer  and  easier 
than  a  Csesarcan  section  with  attempted  enucleation  through  an 
incision  in  the  broad  ligament. 

A  patient  bearing  an  ovarian  cystoma  may  become  the  subject 
of  certain  complicating  conditions  which  do  not  in  themselves 
necessarily  affect  the  tumor,  but  are  largely  the  result  of  its  pres- 
ence and  pressure-eft'ects.  Of  these  we  may  mention  albumin- 
uria, ascites,  intestinal  obstruction,  hernia,  and  fatty  degenera- 
tion of  the  heart. 

Symptoms. —  Clinical  History:  It  is  estimated  that  an  ovarian 
cystoma  will  terminate  the  life  of  its  bearer  within  four  years, 
vet  it  is  also  well  known  that  they  may  exist  and  cause  com- 
paratively little  discomfort  for  thirty,  forty,  or  even  sixty  years. 
It  is  further  known  that  no  age  is  exempt :  they  have  been  found 
in  the  fetus  and  in  extreme  old  age.  These  statements  neces- 
sarily imply  a  varied  clinical  course.  There  are  no  subjective 
symptoms  diagnostic  of  ovarian  cystoma.  This  assertion  so  re- 
peatedly made  by  authors  has  a  tendency  to  lead  the  operative 
surgeon  to  disregard  symptoms  occurring  in  the  course  of  their 
evolution,  which  may  not  be  in  themselves  diagnostic,  yet  which 
are  significant  inasmuch  as  they  direct  our  attention  to  the  acci- 
dents and  dangers  that  attend  their  growth.  The  behavior  of 
anv  individual  case  is  contingent  upon  the  circumstance  of  posi- 
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tion,  rapidity  of  growth,  character  of  tumor,  and  the  occurrence 
of  compHcations.  Every  one  has  observed  individual  pecuhari- 
ties.  Women  of  certain  temperament  appear  to  possess  a  tol- 
erance for  abdominal  grovi^ths  which  in  another  would  give 
greatest  offense.  Generally  speaking,  nulliparous  women  pre- 
sent a  greater  variety  of  symptoms  than  do  those  that  have  been 
pregnant.  Small  tumors  of  slow  development,  long  resident  in 
the  true  pelvis,  are  productive  oftentimes  of  the  most  marked 
symptoms  at  first ;  later,  when  they  have  risen  out  of  the  pelvis 
they  may  pursue  a  quiet  course  until  distress  results  from  their 
size.  Thin-walled  rapidly-growing  single  cysts  rarely  cause 
much  general  disturbance.  Such  cysts  when  pedunculated  adapt 
themselves  to  their  environments.  The  fibrous  base  of  some 
multilocular  glandular  cystomata,  by  impaction  in  the  pelvis 
through  the  weight  of  the  superimposed  cyst,  may  cause  the 
greatest  discomfort  by  its  pressure-effects ;  the  yielding  cyst 
adapts  itself  to  the  pelvic  and  abdominal  cavities  and  its  symp- 
toms are  late  in  developing.  Intraligamentous  cysts,  simple  or 
papillary,  always  displace  the  pelvic  viscera  and  create  pelvic  pain. 
Dermoids,  because  of  their  thick  walls,  resisting  contents,  and 
small  size,  are  painful  growths ;  and  they  are  especially  liable  to 
infection  and  to  torsion  of  the  pedicle.  Papillomatous  growths 
upon  the  free  surface  of  cysts  spread  by  implantation,  choke  the 
pelvis,  and  produce  marked  peritoneal  irritation. 

Pain:  An  uncomplicated  ovarian  cystoma  of  the  ordinary  type 
is  not  productive  of  great  suffering.  Actual  pain  is  not  often 
complained  of.  A  sense  of  discomfort,  weight  and  heaviness, 
abdominal  dragging  and  backache  is  more  descriptive  of  the 
patient's  feeling.  In  intrapelvic  growths  pain  may  be  referred 
to  the  external  genitals  and  extremities.  Pelvic  inflammation 
may  precede  for  an  indefinite  time  the  development  of  an  ovarian 
cyst;  the  long  history  of  pain  is  then  probably  due  to  the  tubal 
and  ovarian  inflammation  and  not  to  the  cystic  changes  per  se, 
but  the  coexistence  of  the  two  conditions  is  always  attended  by 
great  suffering.  Pain  is  a  constant  feature  in  that  rare  form  of 
tumor,  tubo-ovarian  cyst.  The  occurrence  of  attacks  of  pain, 
cutting  or  lancinating  in  character,  usually  indicates  localized 
peritonitis.  Colicky  pain  may  denote  a  hindrance  to  normal 
intestinal  peristalsis,  due  to  accumulation  of  gas  from  pressure  or 
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to  constriction  from  adhesions.  Purely  cystic  growths  do  not 
obstruct  by  pressure.  Severe  paroxysms  of  colic  occur  in  the 
history  of  small  tumors  when  there  is  torsion  of  the  pedicle.  In 
inflammation  and  suppuration  of  ovarian  cysts  consequent  upon 
infection,  there  is  either  local  or  general  abdominal  pain  and 
tenderness  according  to  the  extent  and  degree  of  infection.  The 
tumor  by  its  pressure-effects  compresses  and  displaces  organs, 
so  that  their  functions  are  rendered  difficult  and  painful.  Intra- 
pelvic  growths  not  infrequently  cause  dysmenorrhea,  painful  and 
frequent  urination,  and  difficult  defecation.  Intraligamentous 
cysts,  especially  of  the  papillomatous  sort,  may  occlude  the  ure- 
ters, causing  hydro-ureter  and  hydronephrosis,  marked  by  lum- 
bar pain.  Dermoids,  owing  to  their  small  size,  density,  and 
liability  to  complications,  are  usually  attended  in  their  growth  by 
more  or  less  constant  pain  with  intercurrent  attacks  of  acute 
suffering.  A  sudden  attack  of  pain  following  exertion  or  some 
unusual  violence  should  suggest  the  possibility  of  rupture. 

Menstrual  Disturbances:  The  effect  of  cystic  disease  of  the 
ovaries  upon  menstruation  is  by  no  means  constant.  A  very 
small  amoimt  of  ovarian  tissue  suffices  for  its  functional  activity, 
yet  in  rapidly-growing  bilateral  cysts  amenorrhea  may  develop 
early.  Large  cysts,  involving  one  ovary,  do  not  cause  amenor- 
rhea except  through  their  effects  upon  the  general  system. 
Amenorrhea  should  always  be  held  as  a  suspicious  indication  of 
the  possibility  of  pregnancy.  Intrapelvic  growths  are  usually 
attended  by  menorrhagia,  often  by  metrorrhagia,  and  dysmenor- 
rhea. In  these  cases  the  uterus  is  displaced,  often  incarcerated, 
and  its  endometrium  diseased.  Cystosarcoma  is  nearly  always 
accompanied  by  uterine  hemorrhage,  while  in  carcinoma  there 
is  more  likely  to  be  amenorrhea.  Bilateral  disease  of  the  ovaries 
would  occasion  sterility.  Although  unilateral  growths,  espe- 
cially the  intraligamentous  cysts,  displace  and  distort  the  uterus, 
yet  pregnancy,  uterine  and  ectopic,  occurs  under  almost  incon- 
ceivable physical  conditions.  The  effect  of  pregnancy  seems  to 
stimulate  the  growth  of  the  neoplasm,  and  in  many  instances 
very  rapid  growth  has  followed  confinement.  The  author  re- 
moved a  tumor  weighing  over  fifty  pounds  three  months  and  a 
half  after  confinement,  which  was  not  recognized  at  the  time  of 
delivery. 
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Digestive  disturbances  are  usually  the  result  of  pressure  and 
peritoneal  adhesions.  Tumors  impacted  in  the  pelvis  may  re- 
flexly  cause  much  digestive  disturbance,  even  nausea  and  vomit- 
ing. The  accidents  of  twisting  of  the  pedicle  and  infection  are 
always  attended  by  obstinate  constipation,  nausea  and  vomiting, 
and  may  simulate  intestinal  obstruction. 

Urine:  In  rapidly  growing  cysts  the  secretion  of  urine  is 
scanty,  and  usually  of  high  specific  gravity.  The  secretion  of  a 
small  amount  of  pale  urine  of  low  specific  gravity  is  of  serious 
prognostic  import,  regardless  of  the  absence  of  casts  or  albumin. 
Albumin  in  decided  quantity  does  not  necessarily  afifect  the 
course  of  the  disease ;  it  frequently  disappears  in  a  short  time 
after  the  removal  of  the  cyst.  Frequent  urination  may  be  due 
either  to  cystitis  or  to  diminished  capacity  of  the  bladder.  In 
a  recent  case  brought  to  me  in  which  there  was  a  ruptured  cyst, 
tapping  had  been  resorted  to  every  three  weeks  for  nine  years, 
removing  not  less  than  four  gallons  at  each  tapping ;  this  patient 
habitually  passed  less  than  a  pint  of  urine  in  twenty-four  hours. 
Preexisting  renal  disease  has  decided  bearing  upon  the  operative 
prognosis.  In  32  out  of  40  necropsies  upon  patients  who  had  died 
after  ovariotomy  or  with  large  ovarian  tumors,  Doran  found 
that  the  kidneys  presented  very  distinct  morbid  appearances. 
When  ovarian  C3'^sts  rupture  into  the  peritoneal  cavity  the  fluid 
is  eliminated  chiefly  by  the  kidneys,  and  profuse  diuresis  is, 
therefore,  one  of  the  leading  symptoms  of  this  accident. 

Diabetes:  Beyea  calls  especial  attention  to  the  relationship  of 
diabetes  to  certain  diseases  of  the  internal  genitalia,  particularly 
pseudomucinous  ovarian  cysts.  Tuffier  collected  54  cases  of 
diabetes  mellitus  associated  with  pelvic  tumors;  he  regarded  it 
as  a  mere  coincidence.  Beyea,  after  a  more  careful  study,  also 
concludes  that  diabetes  is  often  an  independent  symptom  ;  but 
when  there  is  a  large  amount  of  sugar  in  the  urine  without  the 
symptoms  of  diabetes,  the  sugar  seems  to  be  dependent  upon 
some  specific  and  separate  lesion  or  abnormal  secretion.  In  such 
patients  the  sugar  disappears  after  operation. 

Pressure-Effects:  It  is  in  cases  of  large  tumors  that  have 
reached  to  the  epigastrium,  pushing  up  the  diaphragm,  expand- 
ing the  lower  ribs,  causing  alate  chest,  that  pressure-effects  are 
produced.    Yet  small  imprisoned  intrapelvic  tumors,  as  we  have 
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seen,  have  also  their  symptoms  due  to  pressure.  Edema  of  the 
lower  extremities  from  pressure  on  the  vena  cava,  icterus  through 
interference  with  the  portal  circulation,  and  dyspnea  from  over- 
distention  of  the  abdomen  and  displacement  of  the  thoracic  vis- 
cera, harassing  cough,  and  pulmonary  edema  or  pleurisy,  irregu- 
lar and  feeble  pulse,  and  occasionally  bronzing  of  the  skin,  are 
some  of  the  distressing  eflfects  due  to  the  weight  and  pressure 
of  the  tumor.  And  if  to  these  we  add  further  the  disordered 
digestion,  rapid  emaciation,  especially  noted  in  the  upper  thorax, 
arms  and  neck,  the  mental  anxiety,  the  probably  hectic  condi- 
tion with  slight  fever,  we  should  naturally  expect  to  find  in  one 
so  afflicted  that  countenance  indicative  of  the  mental  and  phys- 
ical burden,  which  Spencer  Wells  was  pleased  to  consider  as 
peculiar  to  ovarian  cystic  disease,  and  b\-  him  designated  '  fades 
ovariana.' 

Physical  Signs. —  The  recognition  of  an  ovarian  cystoma  rests 
upon  the  physical  signs  elicited.  All  ovarian  tumors  at  some 
time  in  their  history  occupy  the  pelvis,  yet  often  so  inofifensively 
that  attention  is  not  directed  to  them  until  they  become  of  suffi- 
cient size  to  invade  the  abdomen.  The  tumor  may  lie  wholly 
within  the  pelvis  or  it  may  occupy  the  pelvis  and  ascend  to  a 
variable  height  within  the  abdomen,  and  exceptionally  the  tumor 
will  lie  entirely  above  the  brim  of  the  pelvis. 

I.  Small  Cysts  (Intrapelvic)  :  Disorders  of  menstruation,  in- 
terference with  the  functions  of  the  bladder  and  rectum,  and  a 
feeling  of  pressure,  backache,  and  sometimes  acute  pain  are  sug- 
gestive symptoms  that  call  for  physical  examination.  To  detect 
an  ovarian  neoplasm  occupying  the  pelvis  solely  we  must  rely 
upon  combined  abdominal,  vaginal,  and  rectal  palpation.  It  is 
scarcely  necessary  here  to  emphasize  the  importance  of  the 
proper  preparation  of  the  patient.  It  is  often  wise  to  supplement 
the  first  examination,  however  satisfactory  its  revelations  may 
be,  by  a  second  examination  systematically  conducted  with  the 
patient  under  general  anesthesia. 

The  normal  ovary  cannot  be  felt,  but  in  its  place  will  be  dis- 
covered a  tumor  lying  to  one  side  or  behind  the  uterus,  attached 
to  the  uterus  by  a  tense  cord,  the  utero-ovarian  ligament,  which 
is  more  readily  felt  by  rectum  than  by  vagina.  The  size,  mobil- 
ity, independent  of  the  uterus,  elasticity,  smoothness,  globular  or 
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ovoid  shape,  are  all  determined  by  combined  abdominal  and 
vaginal  manipulation.  The  tumor  may  lie  laterally,  but  gener- 
ally behind  the  uterus  in  the  cul-de-sac.  The  position  of  the 
uterus  depends  upon  the  size  of  the  tumor.  When  sufficiently 
large,  yet  still  intrapelvic,  it  displaces  the  uterus  at  first  to  the 
opposite  side  and  forward ;  the  pedicle  of  the  tumor  then  lies 
anteriorly.  If  the  growth  is  intraperitoneal  and  the  tumor 
pedunculated,  as  it  increases  in  size  it  usually  rises  out  of  the 
pelvis  to  the  front  of  the  uterus,  retrodisplacing  that  organ  and 
forcing  it  to  the  floor  of  the  pelvis.  So  constantly  do  dermoids 
behave  in  this  way  that  Kiistner  has  emphasized  it  as  one  of 
their  characteristics.  When  the  tumor  is  lateral  to  the  uterus 
a  deep  sulcus  usually  demarcates  them,  and  unless  adhesions  are 
present  the  uterus  may  be  drawn  down  with  forceps  without 
influencing  the  tumor. 

These  characteristics  of  an  ordinary  intrapelvic  cystoma  are 
quite  distinctive,  and  are  ordinarily  easily  determined.  Obese 
patients  present  difificulties  in  their  examinaton.  By  vaginal  ex- 
amination small  papillary  cysts  and  superficial  papillomata  may 
be  recognized  by  their  bilateral  occurrence,  insensitive  nodula- 
tion,  and  fixity  of  the  uterus  from  the  masses  choking  the  pelvis. 
When  a  small  cyst  becomes  imprisoned  in  the  pelvis  it  becomes 
tense  and  hard,  the  uterus  is  fixed,  the  tumor's  wall  thickened, 
and  it  is  often  mistaken  for  a  fibroid.  When  the  development 
of  the  cyst  is  accompanied  by  inflammation  its  walls  are  thick- 
ened, often  irregular  from  adherent  viscera,  fluctuation  is  ob- 
scured, and  the  tumor  is  fixed  and  tender.  Such  cases  often  show 
symptoms  much  in  common  with  inflammatory  conditions  of  the 
uterine  appendages.  Small  dermoids  are  especially  likely  to  mis- 
lead us,  owing  to  their  thick  walls,  slow  growth,  and  suscepti- 
bility to  infection. 

Small  intraligamentous  cysts  are  difficult  of  diagnosis.  They 
do  not  possess  the  mobility  of  an  ordinary  ovarian  cystoma. 
Occasionally  the  ovary  may  be  detected  behind  or  to  the  outer 
side  of  the  cyst.  The  uterus  is  more  fixed  in  a  displaced  posi- 
tion. The  tumor  lies  low  and  encroaches  upon  the  pelvic  floor, 
impinging  upon  the  vagina. 

2.  Large  Cysts:  When  the  tumor  has  attained  sufficient  size 
to  rise  out  of  the  pelvis  and  distend  the  abdomen  its  character- 


796  SURGICAL   DISEASES    OF   THE   ABDOMEN. 

istics  are  determined  by  the  usual  methods  of  physical  examina- 
tion. 

Inspection:  Small  tumors,  the  size  of  a  child's  head,  may  oc- 
cupy a  lateral  position ;  but  the  tendency  of  a  growing  ovarian 
tumor  is  to  assume  a  central  position  until  it  rises  above  the  um- 
bilicus, and  then,  as  Kelly  has  pointed  out,  it  assumes  an  inclina- 
tion to  the  right.  The  appearance  of  the  abdomen,  distended  by 
an  ovarian  tumor  sufficiently  large  to  reach  to  the  umbilicus  or 
above,  is  in  itself  oftentimes  peculiar.  It  rises  abruptly  from  the 
pubes  and  slopes  gently  to  its  upper  limit.  This  feature  is  some- 
times so  marked  as  to  give  the  abdomen  a  conical  contour;  in  other 
instances  it  is  more  globular.  The  highest  point  is  between  the 
umbilicus  and  pubis,  the  distance  between  these  landmarks  being 
increased  according  to  the  size  of  the  tumor.  Tumors  of  large 
size  greatly  distend  the  abdomen  in  all  directions,  expand  the 
lower  costje,  and  pendulously  overhang  the  thighs,  while  the  in- 
testines occupy  the  flanks.  Cysts  of  smaller  size,  of  the  dimen- 
sions of  an  adult's  head,  do  not  efface  the  waist-line.  Broad- 
ligament  cysts  do  not  produce  the  acute  upright  distention  of 
the  abdomen  noticeable  in  ordinary  ovarian  cysts  because  of 
their  peritoneal  restrictions  and  flaccid  character.  The  umbili- 
cus may  be  pouting.  The  skin,  especially  in  Avomen  who  have 
not  borne  children,  is  white,  against  which  background  the  blue 
and  frequently  distended  veins  stand  out  clearly.  Linese  albi- 
cantes  are  often  present.  Occasionally  in  multilocular  tumors 
irregularities  of  the  surface  may  be  noticed.  The  tumor  is  but 
slightly  influenced  by  respiration. 

Palpation:  If  the  tumor  is  of  moderate  size,  or  if  the  patient 
is  fleshy,  or  if  the  muscles  are  rigid  from  a  recent  attack  of  peri- 
toneal inflammation,  the  examination  should  be  conducted  under 
anesthesia.  Under  palpation  the  abdomen  is  usually  smooth. 
Unless  fixed  by  adhesions  the  parietes  glide  freely  over  a  tumor 
with  distinctly  limited  boundaries,  ordinarih^  extending  into  the 
true  pelvis.  The  entire  tumor,  if  not  exceedingly  large,  may 
be  freely  moved  laterally.  Tenderness  is  absent  unless  there  is 
local  peritonitis. 

To  the  feel  the  tumor  presents  a  uniform  resistance ;  this  is 
especially  true  in  all  parovarian  or  unilocular  cysts,  and  quite 
generally  so  in  the  multilocular  glandular  cystomata,  because  of 
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the  tendency  of  the  larger  cysts  to  rest  in  apposition  to  the  parie- 
tes ;  yet  it  is  not  uncommon  to  be  able  to  determine  by  palpation 
the  multilocular  character  of  the  tumor  by  the  detection  of  the 
irregularities  and  bosses  yielding  different  degrees  of  resistance. 
The  resistance  offered  under  palpation  varies  much  with  the 
character  of  the  tumor.  Multilocular  cysts  with  thick  walls  are 
elastic ;  distinct  fluctuation  may  be  obscure.  Parovarian  cysts 
convey  the  impression  of  thin  walls  and  yield  exquisite  fluctua- 
tion. A  dermoid,  especially  when  inflamed,  may  be  quite  firm 
and  mistaken  for  a  fibroid.  Very  tense  cysts  offer  great  resis- 
tance, and  they  are  frequently  mistaken  for  solid  tumors.  Intra- 
ligamentous cysts  are  usually  more  flaccid  and  do  not  give  the 
same  tense  feel  of  other  forms.  Fluctuation  is  especially  well- 
marked  in  all  large  cysts.  In  multilocular  tumors  general  fluc- 
tuation may  be  observed  because  of  the  polycystic  character  and 
colloid  contents,  yet  areas  of  fluctuation  may  be  located.  When 
ascites  complicates  ovarian  cystoma  a  double  wave  of  fluctua- 
tion is  noticed ;  one  is  a  shallow,  superficial  impulse,  due  to  the 
free  fluid  which  is  displaced  if  firm  pressure  is  made,  when  the 
deep  impulse  of  the  intracystic  fluid  is  obtained. 

When  complicated  by  the  accidents  which  may  befall  these 
tumors,  such  as  infection  and  torsion  of  the  pedicle,  the  soft, 
fluctuating  tumor  becomes  firm,  hard,  and  resisting.  Occasion- 
ally the  papillomatous  character  of  a  tumor  may  be  determined 
by  palpation,  only  when,  however,  these  growths  are  upon  the 
outer  wall  of  the  cyst.  In  thin  subjects  the  adhesion  of  the 
cyst-wall  to  the  parietes  may  be  determined,  but  the  presence  of 
adhesions  may  be  inferred  more  from  the  clinical  history  than 
from  any  physical  sign.  A  fixed  tumor  in  a  patient  with  a  his- 
tory of  repeated  attacks  of  localized  peritonitis  would  indicate 
that  the  operator  will  encounter  adhesions.  Predictions  on  this 
point  are  frequently  in  error. 

A  very  interesting  and  unusual  sign  in  broad-ligament  cysts 
has  been  recently  observed  by  Gersuny ;  in  two  instances  he  ob- 
served pulsation  in  the  tumor  both  by  abdominal  and  by  vaginal 
palpation. 

Vaginal  examination  in  cases  in  which  the  tumors  occupy 
chiefly  the  general  abdominal  cavity  gives  but  little  additional 
information.     The  uterus  may  be  drawn  upward  and  laterally 
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displaced,  and  the  whole  tumor-mass  may  lie  entirely  out  of  the 
true  pelvis.  Kelly  emphasizes  the  fact  that  small  tumors,  when 
they  rise  out  of  the  pelvis,  by  traction  upon  the  pedicle  draw  the 
uterus  to  the  side  to  which  the  tumor  is  attached.  The  position 
of  the  tumor  in  the  abdomen  often  misleads  us  as  to  the  side 
of  its  origin.  Occasionally  an  ovarian  cyst  may  acquire  adhe- 
sions to  the  liver  or  stomach  and  through  these  attachments  be 
drawn  upward  entirely  out  of  the  pelvis.  Such  misplacements 
can  only  occur  in  tumors  with  ver}'  long  pedicles.  In  these  cases 
the  palpating  hand  can  be  insinuated  between  the  tumor  and  the 
brim  of  the  pelvis.  The  difficulties  here  presented  to  diagnosis 
are  very  great.  The  history  of  the  case  is  of  some  value,  but 
patients'  statements  as  to  where  the  tumor  was  first  discovered 
are  often  misleading.  In  more  than  one  instance  women  have 
positively  asserted  that  they  first  felt  the  lump  of  a  large  multi- 
locular  cystoma  high  up  under  the  liver.  The  ovarian  origin  of 
high-lying  cysts  must  rest  upon  the  inability  to  feel  the  ovary  of 
one  side,  the  detection  of  the  pedicle  connecting  the  tumor  with 
the  uterus.  A  tumor  occupying  both  the  pelvis  and  the  abdomen 
will  compress  the  uterus  usually  into  retrodisplacement,  which 
position  is  best  recognized  by  rectal  examination.  In  intraliga- 
mentous tumors  the  uterus  is  often  carried  far  to  the  opposite 
side,  or  raised  out  of  the  pelvis  in  front  of  the  tumor.  The  cervix 
lies  high  up  behind  the  symphysis  pubis  and  may  not  be  reached 
by  the  examiner's  finger.  In  a  case  of  broad-ligament  cyst  I 
found  the  uterus  in  procidentia.  When  the  pelvis  is  occupied  by 
a  tumor  the  bladder  is  much  compressed,  displaced,  and  dis- 
torted, a  fact  that  must  be  remembered  in  operation. 

Percussion:  An  ovarian  tumor  that  has  risen  into  the  abdo- 
men pushes  the  intestines  above  and  to  the  sides.  Such  a  tumor 
is  dull  over  its  convexity,  the  dulness  extending  into  the  pelvis 
as  deeply  as  the  pleximeter  can  be  placed,  except  in  those  rather 
unusual  cases  of  high-lying  ovarian  tumors  with  long  pedicles. 
The  fact  that  dulness  extends  from  Poupart's  ligament  and  the 
symphysis  pubis  upward  over  the  surface  of  the  tumor  is  signifi- 
cant of  its  pelvic  origin.  The  central  or  slightly  dextrolateral 
position  of  the  tumor  is  determined  by  the  dull  percussion-note. 
Beyond  the  limits  of  the  tumor,  above  and  laterally,  lie  the  intes- 
tines, giving  a  tympanitic  note.     This  "  tympanic  corona  "  is  con- 
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elusive  evidence  of  encysted  fluid,  the  presence  of  which  has  been 
determined  by  palpation.  Occasionally  a  line  of  resonance  has 
been  found  over  some  portion  of  the  surface  of  the  tumor,  due 
to  a  prolapsed  and  adherent  coil  of  intestine.  This  is  very  rare. 
If  percussion  is  made  with  deep  pressure  the  resonance  is  effaced 
and  the  dulness  of  the  underlying  tumor  brought  out.  Another 
point  of  great  value  is  the  constancy  of  the  dulness,  regardless  of 
the  posture  of  the  patient. 

Auscultation:  The  absence  of  auscultatory  signs  is  confirma- 
tory and  is  of  immense  value  in  differentiation.  Occasionally  we 
may  hear  loud  friction-sounds  produced  by  the  opposed  peri- 
toneal surfaces. 

Mensuration:  The  tumor  lies  in  the  lower  zone  of  the  abdo- 
men and  it  is  this  region  that  is  chiefly  distended.  The  distance 
from  the  pubes  to  the  umbilicus  is  relatively  much  greater  than 
from  the  umbilicus  to  the  xiphoid  cartilage.  The  greatest  cir- 
cumference in  large  tumors  is  at  or  just  above  the  umbilicus. 

Characteristics  of  Various  Varieties. —  Proliferating  Cyst- 
adenoma:  These  tumors  do  not  affect  the  general  health  until 
they  are  of  large  size ;  their  growth  is  comparatively  rapid  and 
painless ;  they  are  most  common  between  the  ages  of  thirty  and 
forty  years,  and  are  of  greater  frequency  than  all  other  varieties 
of  ovarian  neoplasms ;  they  attain  to  enormous  size,  and  yield 
typical  physical  signs  upon  examination. 

Parovarian  Cyst:  These  cysts  do  not  impair  the  general  health, 
their  growth  is  slov^r,  comparatively  painless ;  the  sac  is  smooth, 
less  resistant ;  the  walls  of  the  cyst  appear  to  be  thin  under  pal- 
pation, and  they  are  especially  prone  to  rupture ;  the  wave  of 
fluctuation  is  transmitted  with  rapidity  in  every  direction;  the 
abdomen  has  a  more  globular,  less  conical  shape  than  in  multi- 
locular  tumors. 

Papillary  Cysts:  These  are  common  in  middle  and  advanced 
life :  their  growth  may  be  very  slow  until  complicated  by  surface 
papillomata ;  they  rarely  attain  to  large  size ;  they  usually  cause 
great  pain,  are  generally  complicated  with  ascites,  and  are  prone 
to  malignant  changes. 

Dermoid  Cyst:  These  tumors  are  frequent  in  young  subjects; 
they  are  usually  the  size  of  an  orange,  rarely  larger  than  a  man's 
head ;  their  growth  is  slow,  attended  by  pain  and  menstrual  dis- 
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orders;  the  tumor  is  frequently  enveloped  in  adhesions,  and  if 
of  small  size  it  is  firm  and  resisting;  the  complications  of  infec- 
tion and  torsion  of  the  pedicle  especially  befall  this  variety  of 
tumor. 

Differential  DiAGXosis. —  Ascites:  A  knowledge  of  cardiac, 
hepatic,  or  renal  disease  or  of  some  progressive  peritoneal  mor- 
bid process  often  anticipates  the  occurrence  of  ascites,  and  the 
question  of  differentiation  from  ovarian  tumor  rarely  arises. 
When  the  abdomen  is  distended  by  free  fluid  it  is  flat,  with  the 
patient  in  the  dorsal  position,  as  compared  with  the  conical  en- 
largement of  ovarian  cystoma.  Unless  greatly  distended  the 
walls  are  lax,  flanks  bulging,  fluctuation  distinct.  Percussion 
shows  resonance  upon  the  upper  surface ;  this  resonance  is  some- 
what crescentic  in  shape,  with  convexity  dov/nward.  The  area 
of  resonance  varies  with  the  posture  of  the  patient ;  the  fluid 
gravitating,  the  intestines  float  upon  its  surface.  In  some  cases 
of  hyperdistention  the  mesentery  will  not  permit  the  intestines 
to  reach  the  surface ;  resonance  may  then  be  developed  by  deep 
percussion  about  the  umbilicus.  The  flanks  are  always  dull  with 
the  patient  in  the  dorsal  position,  while  even  in  very  large 
ovarian  cysts  some  resonance  can  be  detected  in  one  flank 
or  the  other.  Small  ovarian  cysts  of  the  papillomatous  sort 
are  frequently  complicated  by  ascites.  Their  diagnosis  is  ren- 
dered easy  by  elevation  of  the  patient's  hips ;  the  fluid  gravitating 
to  the  diaphragm  leaves  the  lower  zone  of  the  abdomen  free  to 
palpation,  abdominal  and  combined,  a  more  trustworthy  method 
than  the  abdominal  ballottement  employed  by  Tait.  This  pos- 
ture will  facilitate  the  diagnosis  of  ruptured  cysts,  as  experience 
has  taught  me. 

Sactosalpinx :  Small  intrapelvic  tumors  may  be  mistaken  for 
inflammatory  conditions  of  the  appendages,  especially  sactosal- 
pinx. The  history  of  infection,  the  preceding  endometrial  dis- 
ease, the  impairment  of  the  general  health,  the  extremely  painful, 
inflammatory,  and  often  acute  course  of  the  affection,  the  inter- 
current pyrexia,  usually  bilateral  involvement,  fixation  of  the 
uterus,  shape  of  the  tumor,  its  connection  with  the  uterus,  and 
sometimes  our  ability  to  feel  the  uninvolved  ovary,  are  our  usual 
points  of  dift'erentiation.     The  difiliculties  of  differentiation  are 
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Are.^.s  of  Dulness  Produced  by  Ascites  and  Ovarian  Cyst. 
Fig.    I,  Ascites.     Fir,.   2,  Ovarian  Cyst. 


NEOPLASMS  OF  THE  OVARIES  AND  BROAD  LIGAMENTS.  80I 

sometimes  insurmountable  when  we  encounter  an  imprisoned 
intrapelvic  cyst  or  small,  inflamed  dermoid. 

Retroflexed  Gravid  Uterus:  The  soft,  elastic,  even  fluctuant 
feel  of  a  retroflexed  gravid  uterus  may  be  mistaken  for  an  intra- 
pelvic cyst.  To  guide  us  aright  we  have  the  collateral  symp- 
toms of  pregnancy,  the  absence  of  the  uterus  from  its  normal 
position,  the  continuity  of  the  tumor  with  the  portio  vaginalis, 
and  the  possible  palpation  of  both  ovaries,  and  perhaps  ballotte- 
ment.     Hegar's  sign  is  not  obtainable  in  this  condition. 

Uterine  Fibroma:  Ovarian  cystoma  may  be  mistaken  for 
pedunculated  subserous  fibroma.  The  growth  of  a  fibroid  is 
usually  much  slower,  and  unless  imprisoned  is  not  productive  of 
discomfort.  The  tumor  is  hard,  inelastic,  more  movable  than 
an  ovarian  tumor,  is  intimately  connected  with  the  uterus ;  and 
frequently  the  tumors  are  multiple.  The  abdomen  is  asym- 
metrically distended,  and  an  irregular  outline  of  the  tumors  may 
appear.  That  rare  condition,  fibrocystic  disease  of  the  uterus, 
may  lead  us  astray.  Here  the  existence  of  a  tumor  for  a  long 
time,  followed  by  a  period  of  rapid  growth,  the  impaired  condi- 
tion of  the  general  health,  its  uterine  connection,  its  obscure  sense 
of  fluctuation  through  deep  resisting  walls,  and  its  nodular  sur- 
face determine  its  character.  Soft,  edematous  fibromyomata  yield 
an  elastic,  even  fluctuant  sensation  under  palpation.  So  deceptive 
is  this  that  the  author  has  frequently  seen  the  trocar  plunged  into 
these  tumors  after  celiotomy.  In  uterine  tumors,  especially  those 
of  rapid  growth,  an  aortic  impulse  may  be  felt,  and  the  uterine 
arteries  are  enlarged.  Their  central  position,  smooth  surface, 
elastic,  edematous  feel  and  absence  of  fluctuation,  great  depth 
of  the  uterine  cavity,  frequent  metrorrhagia,  are  the  points  in 
differentiation. 

Pregnancy:  A  large  ovarian  tumor  may  be  mistaken  for  nor- 
mal pregnancy.  The  collateral  symptoms  of  pregnancy  may  all 
be  wanting,  its  possibility  most  emphatically  denied,  and  the 
fetal  heart  may  not  be  heard ;  yet  the  shape  of  the  tumor  which 
is  rather  broad  above,  narrowing  into  the  pelvis,  the  alternate 
contraction  and  relaxation — Braxton  Hicks's  sign — fetal  move- 
ments, ballottement,  short  cervix  and  soft  lower  segment  of  the 
uterus,  are  signs  which  should  apparently  render  impossible  the 
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error;  however,  but  few  surgeons  of  large  experience  have  es- 
caped it. 

Hydramnios:  This  morbid  condition  which  accompanies  preg- 
nancy may  develop  a  tumor  resembling  in  many  respects  an 
ovarian  one.  It  usually  occurs  in  young  women.  The  general 
symptoms  of  pregnancy  are  usually  present;  the  physical  signs 
of  ballottement  and  uterine  contractions  are  present.  The  uterine 
nature  of  the  tumor  is  established  by  bimanual  examination. 
Albuminuria  is  constantly  associated  with  it. 

Extra-uterine  pregnancy,  before  the  death  of  the  fetus,  is  deter- 
mined by  the  history  of  the  case,  palpation  of  the  fetal  parts,  by 
the  placental  souffle,  fetal  heart-sounds  and  movements.  After 
the  death  of  the  fetus,  the  history  of  the  case  and  palpation  are 
usually  sufficient  to  disclose  the  character  of  the  tumor.  Axial 
rotation  of  small  ovarian  tumors  may  closely  resemble,  both  in 
symptoms  and  physical  signs,  rupture  of  ectopic  gestation.  Of 
course,  the  knowledge  of  the  previous  existence  of  a  tumor  would 
count  for  much.  The  quick  recovery  from  shock,  and  the  en- 
largement of  the  tumor  definitely  circumscribed,  is  a  different 
picture  from  that  which  attends  rupture  in  ectopic  pregnancy 
with  its  recurring  syncope,  absence  of  definite  tumor  if  the  hem- 
orrhage is  intraperitoneal,  or  the  broad,  fixed  swelling  bulging 
into  the  vagina,  if  the  hemorrhage  is  intraligamentous. 

Serous  peritonitis  of  tubercular  origin  often  becomes  encysted 
through  the  agglutination  of  intestines  and  omentum.  If  this 
effusion  is  restricted  to  the  pelvis  the  difficulties  of  diagnosis  are 
very  great,  indeed,  insurmountable  in  some  instances ;  but  the 
constancy  with  which  the  tubes  and  ovaries  are  involved  gives 
the  tumor  a  nodular  and  irregular  feel,  differing  from  the  ordi- 
nary cystoma.  Of  great  value  in  these  cases  are  the  clinical  his- 
tory and  general  condition  of  the  patient.  In  encysted  dropsy 
of  the  peritoneum  above  the  pelvis  we  encounter  a  condition 
that  closely  simulates  ovarian  cyst.  Fluctuation  may  be  dis- 
tinct, and  flatness  on  percussion  as  marked  as  in  ovarian  cyst,  yet 
the  boundaries  of  the  tumor  are  not  so  definitely  limited,  fading 
away  into  resonant  areas,  irregular  in  outline  and  varying  much 
in  examinations  at  different  times,  according  to  the  amount  of 
meteorism.  Encysted  peritoneal  effusions  are  often  resonant 
over  some  part  of  their  surface  and  frequenth^  so  in  all  their 
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circumference ;  and  on  deep  percussion  resonance  from  the  under- 
lying intestines  may  be  elicited  through  the  dulness.  Especially 
valuable  in  differentiation  is  the  detection  of  a  resonant  area 
between  the  tumor  and  the  pelvis.  It  is  further  important  to 
note  the  frequent  occurrence  of  these  effusions  upon  the  left 
side ;  and  it  is  not  unusual  to  find  more  than  one  area  of  circum- 
scribed effusions,  producing  tumors  entirely  separate  from  each 
other.  Additional  information  is  found  if  the  peritoneal  disease 
is  associated  with  active  pulmonary  or  pleural  tuberculosis,  or 
with  enlargement  of  the  mesenteric  glands.  The  hectic  fever 
that  sometimes  accompanies  this  condition  is  absent  in  uncompli- 
cated ovarian  cyst. 

Pseudocyesis  and  phantom  tumors  are  only  mistaken  by  care- 
less and  superficial  examiners. 

Mesenteric  cysts  usually  lie  out  of  the  pelvis,  the  uterus  and 
appendages  are  demonstrably  free,  the  tumor  is  often  quite  mova- 
ble, usually  surrounded  by  a  zone  of  resonance,  and  always  reso- 
nant upon  one  side. 

Hydronephrosis :  Investigation  will  determine,  as  a  rule,  a  cause 
for  the  accumulation  of  urine  in  the  kidney  and  the  sacculation 
of  that  organ.  It  is  necessarily  the  result  of  some  chronically- 
acting  obstruction  to  the  urinary  outflow.  This  history  alone 
should  direct  us  to  the  possibility  of  the  renal  nature  of  the 
tumor.  The  site  of  origin  of  the  tiimor,  its  frequently  intermit- 
ting character,  its  tendency  to  retain  its  reniform  outline,  the 
constancy  with  which  the  colon  is  found  over  the  inner  or  lower 
anterior  surface,  and  finally  cystoscopic  examination,  are  means 
of  differentiation  that  make  error  unpardonable. 

Pancreatic  cysts,  developing  in  the  umbilical  or  left  hypochon- 
driac regions,  attended  by  digestive  disturbances,  and  lying  un- 
der the  stomach,  displacing  the  colon  downward,  inward  or  out- 
ward, can  only  very  rarely  simulate  ovarian  cysts. 

Distended  Gall-Bladder:  Hydrops  vesicas  felleae  may  attain  to 
such  dimensions  as  to  fill  the  abdomen  and  true  pelvis.  These 
large  tumors  offer  the  greatest  difficulty  in  differentiation  from 
ovarian  cyst.  This  very  morning  we  note  in  the  Annals  of  Sur- 
gery an  article  by  W.  J.  Mayo,  in  which  he  records  this  error;  a 
gall-bladder  containing  ten  quarts  was  supposed  to  be  an  ovarian 
cyst.     The  gall-bladder  may  enlarge  unattended  by  the  symptoms 
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of  pain,  jaundice,  or  colorless  stools ;  the  tumor  may  be  first  de- 
tected at  the  brim  of  the  pelvis ;  adhesions  may  limit  its  respi- 
ratory movements ;  an  area  of  resonance  may  separate  it  from  the 
liver.  In  such  cases  differentiation  must  be  made  by  bimanual 
examination  of  the  uterus  and  its  appendages  and  discovery  of 
their  non-implication.  In  other  cases  in  which  the  continuity 
of  the  gall-bladder  with  the  liver  can  be  established,  when  it 
moves  in  the  arc  of  a  circle  with  its  fixed  point  at  the  liver,  and 
in  which  no  pelvic  attachment  can  be  demonstrated,  the  diagnosis 
is  easy.  We  must  not  rely  in  these  cases  too  greatly  upon  the 
absence  of  the  usual  symptoms  of  gall-stone ;  it  is  in  the  instances 
in  which  these  are  wanting  that  the  error  is  made. 

Prognosis. — The  tendency  of  all  ovarian  tumors  is  to  increase  in 
size  and  b}-  their  pressure-effects  so  to  disturb  the  functions  of 
the  abdominal  viscera  as  ultimately  to  destroy  life  through  ex- 
haustion or  superinduced  complications.  Their  average  dura- 
tion is  about  four  years.  At  any  time  during  their  existence  life 
may  be  terminated  by  the  accidents  which  may  befall  the  tumor 
itself  or  are  indirectly  the  result  of  the  tumor's  presence.  iSIalig- 
nant  changes,  especially  in  papillary  cysts,  are  to  be  apprehended. 

Operatively  treated,  the  prognosis  is  influenced  not  only  by 
the  skill  of  the  operator,  but  in  some  measure  by  the  character 
of  the  cyst.  An  ovariotomy  for  an  uncomplicated,  pedunculated 
ovarian  cyst  is  one  of  the  simplest  procedures  in  abdominal  sur- 
gery. When  complicated  by  adhesions  it  may  tax  those  of  great- 
est skill.  Intraligamentous  cysts  are  always  difficult  of  re- 
moval ;  the  technic  now  employed,  however,  has  greatly  lessened 
the  mortality  in  these  cases.  An  operative  mortality  of  from  4 
per  cent,  to  10  per  cent,  for  ovarian  tumors  in  general  can  be 
claimed.  In  394  ovariotomies,  collected  by  Burger,  the  mortality 
was  9.5  per  cent.  The  usual  causes  of  death  are  shock,  infection, 
intestinal  obstruction,  cardiac  failure  from  fatty  degeneration, 
pneumonia,  secondary  hemorrhage.  Kelly  has  collected  153 
cases  of  removal  of  ovarian  tumors  in  patients  over  seventy 
years  of  age,  and  his  conclusion  is  that  age  does  not  materially 
increase  the  operative  risk.  Bullitt,  in  investigating  the  influ- 
ence of  the  size  of  the  tumor  upon  the  operative  mortality,  col- 
lects 23  cases  in  which   the  tumor  weighed  over  one  hundred 
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pounds ;  21  of  these  were  operated  upon ;  he  concludes  that  the 
fatality  is  in  direct  proportion  to  the  size  of  the  tumor. 

Surgical  Indications. — The  indicated  treatment  in  cysts  of  the 
ovary  and  broad  ligament  is  extirpation  of  the  neoplasm.  There 
are  no  contraindications  to  operation  other  than  those  that  obtain 
against  any  surgical  procedure.  As  indicated  in  discussion  of  the 
complication  of  pregnancy,  delay  may  be  judicious,  but  the  gen- 
eral rule  should  apply :  ovarian  tumors  should  be  removed  zvhen 
diagnosed,  due  time  being  allowed  for  preparation  of  the  patient. 
The  tumor  is  exposed  by  celiotomy.  Small  dermoid  tumors  and 
infected  cysts  should  be  removed  without  aspiration ;  a  large 
clean  incision  is  preferable  to  a  short  one  to  become  contaminated. 
Large  cysts  may  be  forced  into  the  wound,  and  incised  or  aspi- 
rated and  drawn  out  as  evacuated.  The  peritoneal  cavity  should 
be  protected  by  gauze  or  pads  against  the  cyst's  contents.  When 
collapsed  the  opening  in  the  cyst  should  be  closed  by  strong 
pressure-forceps.  All  adhesions  are  now  separated,  the  pedicle 
ligated  and  neatly  covered  with  its  peritoneum,  the  condition  of 
the  uterus  and  remaining  appendages  inspected  and  treated  if 
indicated,  and  the  abdominal  cavity  cleansed  and  closed. 
In  papillary  cystoma,  should  the  growths  have  penetrated  the 
cyst-wall,  involving  uterus,  broad  ligament  and  appendages,  and 
in  superficial  papilloma  involving  these  parts,  the  condition  may 
be  inoperable ;  but  if  the  mass  can  be  removed,  extirpation  of  the 
uterus  and  appendages  is  the  required  procedure.  Hemorrhage 
is  thus  avoided  and  thorough  work  is  done. 

In  broad-ligament  cysts  the  aim  should  be  to  control  the 
sources  of  blood-supply  before  attempting  the  enucleation 
of  the  sac.  First,  ligate  the  ovarian  artery  at  the  brim  of 
the  pelvis  on  the  tumor-side,  then  the  ovarian  artery  on  the 
opposite  side.  Now  free  the  bladder  and  ligate  the  uterine  ar- 
tery of  the  sound  side.  Cut  across  the  cervix  and  secure  the 
uterine  artery  on  the  tumor-side.  As  the  broad-ligament  is  now 
open,  the  cyst  may  be  evacuated  and  enucleated  without  hemor- 
rhage. The  ureters  must  be  kept  constantly  in  mind.  The  tech- 
nic  of  Dr.  Hall,  of  Cincinnati,  is  perfect. 
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II.  Benign  Solid  Neoplasms. 

Fibroma  and  Fibromyoma:  The  existence  of  pure  iiiyoiiia  of 
the  ovary  cannot  be  denied,  since  in  the  vessels  of  the  organ  and 
on  its  surface  at  the  attachment  of  the  ovarian  ligament  muscle- 
cells  sufficient  for  their  formation  are  found.  The  purest  speci- 
mens have  been  described  by  ]\Iartin  and  Orthmann,  Doran,  and 
Henrotin  and  Herzog. 

Though  the  myomatous  tumors  are  rare,  fibromata  are  more  fre- 
quently met  with ;  yet  Graefe,  in  the  literature  of  the  twelve 
years  prior  to  1895,  was  able  to  collect  only  38  described  speci- 
mens. Kelly  has  seen  4  cases.  The  author  has  met  with  only 
one,  which  weighed  four  pounds.  Hunner,  quoted  by  Osier, 
found  10  solid  ovarian  tumors  in  the  records  of  9,400  gynecolog- 
ical clinics  at  the  Johns  Hopkins  Hospital. 

Fibroma  of  the  ovary  is  most  common  in  the  third  decade, 
though  not  confined  to  it;  Graefe  met  with  it  in  a  subject  72 
years  of  age.  Jacobs  attributes  to  a  general  fibroid  change  of 
the  genital  organs  the  occurrence  of  fibroma  of  the  ovary.  He 
has  met  with  6  cases ;  in  5  fibroma  of  the  ovary  was  the  sole 
lesion,  and  in  one  there  was  also  multiple  fibroma  of  the  uterus. 
And  Weir  records  a  case  of  ovarian  fibroid  associated  with 
fibroma  of  the  uterus.  True  fibroma  is  a  diffuse  growth,  not  en- 
capsulated except  by  the  proper  endothelial  covering  of  the  ovary. 
Its  development  may  be  very  slow,  or,  in  young  subjects,  quite 
rapid.  The  tumor  retains  its  ovarian  form  in  a  great  measure, 
is  lobulated,  usually  densely  hard,  but  when  of  large  size  it  may 
undergo  cystic  degeneration  or  become  calcified,  altering  its  con- 
sistency. Williams  reports  3  cases  of  calcification  of  ovarian 
fibroids,  claiming  that  there  are  only  8  cases  in  the  literature  of 
the  last  hundred  and  fifty  years.  The  fibromata  are  usually 
pedunculated ;  the  pedicle  may  be  long,  the  weight  of  the  tumor, 
its  freedom  from  attachments,  and  extreme  mobility  serving  to 
lengthen  the  pedicle. 

Menstrual  disorders  are  commonly  observed  in  young  sub- 
jects. In  my  patient  the  most  distressing  symptom  was  the  con- 
sciousness of  the  extreme  mobility  of  the  tumor,  and  an  evident 
tendency  to  torsion  of  the  pedicle.  Ascites  is  a  common  com- 
plication in  this  as  well  as  in  other  solid  tumors  of  the  ovary. 
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The  diagnosis  is  difficult,  and  must  rest  upon  our  ability  to  dif- 
ferentiate it  from  pedunculated  fibroid  of  the  uterus,  and  from 
sarcoma.  The  unimpaired  general  health  and  sometimes  slow 
growth  are  the  only  distinguishing  features  from  a  malignant 
neoplasm.  The  association  of  ascites  with  ovarian  fibroids  and 
its  absence  in  pedunculated  subserous  uterine  .fibromata  Osier 
very  properly  emphasizes  as  a  differential  point  of  much  value. 

Fibromyoma,  arising  from  the  broad  ligament  or  from  the 
ovarian  ligament,  is  occasionally  met  with.  We  must  be  careful 
to  distinguish  intraligamentous  fibroids  arising  from  the  ap- 
pendages from  those  of  uterine  origin.  DaCosta  reports  2  cases 
of  fibroma  of  the  broad  ligament.  Cullingworth's  case  of  fibro- 
myoma weighed  seven  pounds  and  five  ounces ;  and  Doran's  case 
of  fibroma  of  the  ovarian  ligament  weighed  sixteen  pounds.  In 
these  cases,  though  intraligamentous,  the  tumors  were  pedun- 
culated. Delegrange  reports  6  instances  of  pedunculated  fibroma 
of  the  broad  ligament. 

Intraligamentous  fibroids  are  of  rapid  growth,  often  contain 
much  muscular  tissue,  are  less  dense  than  fibroids  of  the  ovary, 
give  rise  to  severe  pain  and  pressure-symptoms,  and  cause  uter- 
ine and  vesical  displacement. 

III.  Malignant  Neoplasms. 

I.  Carcinoma:  Repeated  references  have  been  made  in  the 
course  of  the  article  upon  "  Benign  Cystic  Neoplasms  of  the 
Ovarv "  to  the  malignant  degeneration  of  preexisting  tumors, 
and  we  have  shown  that  carcinomatous  changes  are  especially 
liable  to  occur  in  papillary  cysts ;  indeed,  it  is  but  a  slight  grada- 
tion in  these  glandular  tumors  to  the  atypical  carcinoma;  the 
tendency  to  metastasis  in  both  is  further  evidence  of  kinship. 
Cystadenomata  and  dermoids,  tumors  of  epithelial  origin  and 
characterized  by  rapid  proliferation,  may  at  any  time  take  on 
atypical  formation.  While  such  changes  in  preexisting  tumors 
are  primary,  they  develop  in  neoplastic  tissue.  Carcinoma  of  the 
ovary  in  its  true  primary  form  appears  in  the  ovary  not  the  seat 
of  previous  neoplasm.  Secondary  carcinoma,  incident  to  uter- 
ine, mammary  and  other  cancer,  is  comparatively  rare. 

Ovarian  carcinoma  appears  in  three  forms:  in  the  first  there 
is  a  diffuse  cancerous  change  involving  the  whole  parenchyma 


8o8  SURGICAL   DISEASES   OF    THE   ABDOMEN. 

of  the  ovary,  resulting  in  the  formation  of  a  soHd  tumor  more  or 
less  rounded  or  oval,  sometimes  lobulated  or  nodular,  but  in  a 
great  measure  retaining  the  ovarian  shape.  The  tumor  is  firm, 
of  small  size,  rarely  attaining  to  a  growth  larger  than  one's  fist 
or  a  cocoanut,  usually  lies  free  in  the  abdominal  cavity,  attached 
only  by  a  short  pedicle.  Occasionally  the  disease  is  bilateral. 
Degenerative  changes  are  common,  resulting  in  softening  or  the 
formation  of  cyst-like  cavities.  Hemorrhages  not  infrequently 
occur  beneath  the  fibrous  capsule  of  the  tumor,  giving  it  a  mot- 
tled appearance.  Microscopically  the  growth  is  medullary,  scir- 
rhous, or  colloid  in  character. 

The  second  form  evidently  originates  in  the  germinal  epi- 
thelium and  appears  as  a  papillomatous  excrescence,  involving 
usually  both  ovaries,  and  implanting  itself  upon  the  adjacent  and 
remote  portions  of  the  peritoneum.  Metastases  in  this  variety 
are  developed  early  and  are  widely  distributed. 

The  third  form  is  the  distinctly  glandular  cancer,  the  adeno- 
carcinoma, the  most  malignant  of  all  ovarian  diseases.  This 
group  consists  of  tumors  which  bear  a  striking  resemblance  in 
their  external  appearance  to  serous  cysts  (Rothrock).  When  the 
papillary  masses  predominate  and  there  is  but  little  cystic  forma- 
tion, they  are  spoken  of  as  adenoid  cancer,  a  solid  tumor;  but 
with  the  formation  of  the  cyst,  as  is  usual,  they  are  called  cyst- 
adenocarcinomata.  According  to  Pfannenstiel,  papillary  growths 
are  observed  on  the  external  surface  of  the  cyst  in  half  the  cases, 
and,  like  the  papillary  cysts,  the  tumor  is  of  small  size  with  short 
pedicle  and  frequently  bilateral ;  but  unlike  the  innocent  papil- 
loma, it  is  rapid  in  development.  These  cysts  are  usually  single, 
but  may  be  multiple.  Carcinoma  appears  at  two  periods  in  life, 
in  young  subjects  and  in  those  of  advanced  age.  Histologically 
it  is  an  adenocarcinoma,  the  same  tumor  presenting  a  variety 
of  structure.  Everywhere  there  is  atypical  proliferation  of  epi- 
thelium. The  contents  of  the  cyst  may  be  clear  fluid,  colloid 
material,  or  a  turbid,  grumous  material  from  admixture  of  blood 
and  degenerated  epithelium. 

When  adenocarcinoma  develops  either  as  a  primary  disease 
of  the  ovary  or  as  a  degenerative  change  in  a  neoplasm,  the 
growth  is  rapid,  metastases  occur,  cachexia  becomes  pronounced, 
and  the  case  pursues  a  rapid  course. 
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2.  Sarcoma:  Sarcoma  of  the  ovary,  while  a  rare  disease,  ac- 
cording to  Bland  Sutton  is  a  more  frequent  one  than  carcinoma. 
Kelly  regards  it  among  the  rarest  of  all  forms  of  ovarian  tumor. 
Pfannenstiel  found  it  in  5.38  per  cent,  of  his  ovariotomies.  It 
occurs  usually  as  a  solid  tumor,  generally  as  the  spindle-celled 
variety.  When  the  entire  ovary  is  involved,  there  may  be  com- 
plete obliteration  of  the  Graafian  vesicles,  but  these  may  persist 
and  change  into  large  cysts.  The  cystic  character  of  sarcoma, 
while  generally  due  to  softening  and  fatty  degeneration  conse- 
quent upon  thrombosis  and  hemorrhage,  may  also  be  due  to 
changed  follicles.  Sarcoma  of  the  ovary  occurs  at  all  ages ; 
Doran  has  described  a  tumor  of  this  class  in  a  seven-months' 
fetus,  and  Kelly  has  met  with  it  in  a  patient  over  seventy  years 
of  age.  They  are  often  bilateral,  especially  when  of -the  round- 
celled  variety.  A  striking  peculiarity  of  sarcoma  of  the  ovary 
is  its  frequent  simultaneous  occurrence  in  both  ovaries ;  Sutton 
says  that  this  happens  in  20  per  cent,  of  cases.  They  are  usually 
of  small  size  but  may,  when  undergoing  cystic  changes,  become 
enormous  tumors  weighing  twenty  or  thirty  pounds.  While  the 
pedicle  is  usually  short  and  adhesions  are  common,  McBurney 
removed  a  sarcoma  of  the  ovary  with  a  pedicle  six  inches  long 
and  perfectly  free  from  adhesions ;  it  was  mistaken  for  a  tumor 
of  the  kidney.  Grossly  they  often  appear  as  a  mammoth  ovary, 
and  the  spindle-celled  variety  particularly  very  closely  resembles 
a  fibroma  of  that  organ.  They  are  pinkish-white  in  color,  sur- 
face smooth,  consistency  varies  with  the  histological  structure ; 
the  round-celled  variety  is  soft  and  resembles  brain-structure. 
Their  growth  is  rapid  and  metastasis  occurs  b}-  the  veins. 

3.  Endothelioma:  As  an  unusual  occurrence  there  develops  in 
the  ovary  a  tumor  grossly  resembling  fibroma,  but  microscopi- 
cally presenting  alveoli  and  cell-structure  somewhat  confusing  to 
the  pathologist.  In  view  of  their  origin  they  were  designated 
by  Leopold  endotheliomata.  They  are  now  classed  as  tumors 
distinguishable  from  both  carcinoma  and  sarcoma,  yet  many  dif- 
fer and  consider  them  as  mere  varieties  of  one  or  the  other. 
Eckhardt  holds  that  they  bear  a  remarkable  resemblance  in  struc- 
ture to  sarcomata ;  he  distinguishes  two  varieties,  the  vascular 
and  the  lymphatic. 
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.  This  growth  appears  as  a  solid  pedunculated  tumor,  hard  or 
soft  in  consistency,  rarely  of  large  size ;  its  surface  is  smooth  or 
lobulated ;  it  usually  aflfects  only  one  ovary.  Cystic  formations 
are  common  in  the  lymphatic  variety.  A  thin  capsule  invests  the 
tumor,  the  tumor-tissue  proper  showing  an  alveolar  or  tubular 
arrangement,  sometimes  a  mere  diffusion  of  endothelial  or  epi- 
thelioid cells  in  more  or  less  dense  connective-tissue  stroma. 
The  cells  seem  to  tend  toward  a  change  of  their  form  to  the  spin- 
dle type.  In  the  network  of  cells  old  or  recent  blood-efiFusions 
may  be  found.  It  is  questionable  if  these  tumors  deserve  an 
individuality ;  they  should  probably  be  classed  as  angiosarco- 
mata. 

Clinically  they  behave  as  malignant  tumors,  grow  somewhat 
rapidl}%  produce  peritoneal  irritation  and  ascites,  are  occasionally 
attended  by  metastases,  and  usually  recur  when  removed,  though 
not  so  certainly  as  other  malignant  tumors,  from  which  they  can- 
not be  differentiated  clinically. 

Symptoms. — We  may  apprehend  malignant  changes  in  cystic  dis- 
ease of  the  ovary  when  the  growth  of  the  tumor,  which  has  been 
stationary-  or  very  gradual  for  a  long  period,  suddenly  becomes 
rapid,  when  pain  becomes  a  marked  feature,  ascites  accumulating 
rapidly  with  swelling  of  the  extremities ;  and  especially  signifi- 
cant is  the  cachexia  or  marked  anemia.  The  early  history  of  pri- 
mary malignant  disease  is  by  no  means  characteristic.  In  very 
young  subjects  tumors  of  the  ovary  are  usually  sarcomatous  in 
nature  and  bilateral  in  development.  In  patients  between  twenty 
and  thirty  years  of  age  carcinoma  is  more  common,  and  it  again 
appears  most  frequently  in  those  of  advanced  age.  The  growth 
of  sarcoma  is  favored  by  pregnancy.  Sarcoma  may  be  slow  in 
its  development,  one  to  three  years ;  carcinoma  is  more  rapid. 
Sarcoma  forms  a  solid  tumor,  usually  of  flat  surface,  produces 
anemia  and  peritoneal  irritation.  Sarcoma  may  attain  to  large 
size.  Menstrual  symptoms  are  variable ;  uterine  hemorrhage  fre- 
quently appears  as  an  early  symptom,  but  with  the  increasing 
anemia  amenorrhea  is  the  rule.  In  carcinoma  there  is  an  irreg- 
ular tumor,  of  mixed  cystic  and  solid  growth,  ascites  and  edema 
of  the  extremities  occur  early,  secondary  nodules  throughout  the 
peritoneum  may  be  felt,  and  the  development  of  cachexia  is  at 
first  slow,  then  rapid.     The  occurrence  of  metastases  is  common 
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to  both  varieties  of  tumor,  and  indicates  a  hopeless  extension  of 
the  disease.  Freund  lays  considerable  stress  upon  the  presence 
of  hydrothorax  as  a  symptom  of  malignant  disease  of  the  ovary ; 
he  observed  it  in  lo  out  of  17  cases,  in  only  one  of  which  was  it 
metastatic ;  it  occurs  in  both  carcinoma  and  sarcoma.  Pritch- 
ard,  also,  has  met  with  it  in  three  cases. 

Leopold  places  the  frequency  of  malignant  disease  of  the  ovary 
at  about  18  per  cent.  In  operations  in  131  neoplasms  of  the  ovary 
Werder  found  that  15  per  cent,  of  them  were  malignant. 
The  existence  of  sarcoma  does  not  necessarily  imply  a 
recurrence  of  the  disease  after  operation.  A  very  interesting 
case  of  late  recurrence  of  sarcoma  of  the  ovary  is  recorded  by 
Miller;  the  tumor  was  first  removed  in  1892;  it  recurred  and  was 
removed  again  in  1894,  to  recur  quickly;  then  for  18  months  the 
tumor  steadily  decreased  in  size,  and  the  patient's  health  im- 
proved ;  then  there  was  sudden  development  of  a  cough,  prob- 
ably from  a  metastatic  growth,  and  she  died  in  1898.  Estor  has 
collected  372  reported  cases  of  total  or  partial  extirpation  of 
malignant  neoplasms ;  there  were  265  recoveries  and  107  deaths, 
a  very  high  operative  mortality ;  yet  it  is  well  known  that  opera- 
tions for  malignant  growths,  especially  when  they  invade  the 
ligamentum  latum,  are  very  difficult  and  bloody.  176  of  Estor's 
cases  were  available  for  remote  results ;  104  had  recurrence,  59 
per  cent.,  the  recurrence  taking  place  in  less  than  three  months 
in  fully  one-half  the  cases ;  72  when  last  heard  from  were  free 
from  disease,  but  only  28  of  these  were  under  observation  for  as 
long  as  three  years.  His  statistics  led  Estor  to  conclude  that 
sarcoma  was  more  favorable  for  operation  than  carcinoma. 

The  diagnosis  of  malignant  disease  of  the  ovary  prior  to  ex- 
ploration is  very  difficult.  In  the  absence  of  metastases,  pro- 
nounced anemia  or  cachexia,  celiotomy  is  indicated.  The  justi- 
fiability of  further  procedure  must  be  determined  from  the  con- 
ditions encountered. 
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ECTOPIC  GESTATION. 

Definition. — The  fertilization  and  implantation  of  an  ovum  else- 
where than  in  the  uterine  cavity  constitutes  ectopic  or  extra- 
uterine pregnancy. 

Frequency. — Bandl  asserted  that  extra-uterine  pregnancy  oc- 
curred once  in  every  twelve  thousand  cases  of  gestation.  In 
eight  thousand  pregnancies  Price  found  that  eighty-three  were 
ectopic.  Such  statistics  are  wholly  valueless  in  conveying  a  cor- 
rect idea  of  the  frequency  of  this  affection.  It  must  be  admitted 
that  occasional  cases  of  this  form  of  abnormal  gestation  occur, 
are  not  recognized,  and  are  spontaneously  recovered  from  after 
the  death  of  the  embryo.  A  review  of  the  literature  of  the  last 
twenty  years  reveals  numberless  operations  undertaken  for  this 
emergency,  many  distinguished  operators  being  able  to  record 
their  experience  with  a  hundred  or  more  cases.  My  work  in  the 
last  fifteen  years  has  approximated  four  cases  annually. 

Etiology.- — That  an  ovum  may  become  fertilized  in  any  part  of 
the  genital  tract  from  the  Graafian  follicle  to  the  uterus  seems  to 
be  an  established  fact.  We  are  not  warranted  in  assuming  that 
normal  conception  takes  place  only  in  the  cavity  of  the  uterus, 
the  foundation  of  Mr.  Tait's  theory  as  to  the  etiology;  nor  is  it 
plausible  to  accept  the  dictum  that  fertilization  habitually  occurs 
about  the  abdominal  ostium  of  the  Fallopian  tube.  Hofmeier 
and  others  have  demonstrated  that  the  wave  of  the  cilia  in  both 
uterus  and  Fallopian  tubes  is  downward  and  outward.  There  is 
nothing,  then,  in  the  idea  that  the  cilia  guard  the  Fallopian  tubes 
against  the  entrance  of  spermatozoa.  It  is  clearly  proved  that  a 
spermatozoon  can  swim  against  the  ciliary  current  and  can  over- 
ride the  waves  of  tubal  peristalsis.  When  the  site  of  normal 
conception  is  fully  determined,  perhaps  we  shall  have  more  defi- 
nite knowledge  upon  the  question  of  misplaced  pregnancy.  We 
know  now,  contrary  to  former  teaching,  that  impregnation  may 
occur  in  the  absence  of  menstruation.  We  further  know  that 
menstruation  usually  accompanies  ovulation.  But  Tait,  Arthur 
Johnson,  and  Martin  have  taught  us  that  menstruation  occurs  in- 
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dependently  of  ovulation  and  is  an  act  controlled  by  a  special 
nerve-center  situated  in  the  lumbar  part  of  the  cord.  There  is 
much  dispute  concerning  the  changes  that  take  place  in  the  uter- 
ine and  tubal  mucosa  during  menstruation.  It  has  been  generally 
held  that  menstruation  prepares  the  endometrium  for  the  recep- 
tion of  the  oosperm ;  and  Tait  maintained  that  a  desquamative 
salpingitis  in  a  like  manner  prepared  the  Fallopian  tubes.  If  it 
is  conceded  that  the  menstrual  preparation  is  necessary  for  uter- 
ine pregnancy,  we  should  then  consider  as  a'serious  etiological 
factor  in  ectopic  gestation  the  changes  that  occur  in  the  tube  in 
those  exceptional  cases  in  which  it  participates  in  the  menstrual 
act.  Henrotin  ascribes  much  importance  to  this  as  a  cause  of 
tubal  implantation.  That  this  menstrual  preparation  is  not  a 
prerequisite  for  the  occurrence  of  conception  all  practical  work- 
ers know.  It  appears  that  there  is  sufficient  ground  to  believe 
that  the  fertilized  ovum  may  become  engrafted  upon  the  Fal- 
lopian mucosa  under  the  same  conditions  that  control  its  im- 
plantation upon  the  endometrium ;  in  other  words,  the  fertilized 
ovum  can  develop  upon  the  normal  mucosa  of  the  Fallopian  tube, 
provided  it  is  detained  sufficiently  long  in  its  transit  from  the 
Graafian  follicle  to  the  uterus. 

The  question,  then,  that  concerns  us  is  not  so  much  where 
fertilization  takes  place,  but  why  does  ectopic  gestation  occur 
at  all?  That  the  oosperm  may  develop,  Webster  claims  that  it 
must  find  lodgment  upon  tissue  capable  of  giving  decidual  reac- 
tion. \\'aiving,  for  the  time  being,  the  discussion  of  the  varie- 
ties of  ectopic  gestation,  Webster  seems  to  have  made  out  a  very 
plain  case.  He  has  demonstrated  satisfactorily  and  conclusively 
to  himself  by  microscopical  study  of  serial  sections  of  specimens 
of  tubal  pregnancy  that,  as  the  result  of  fertilization  of  the  ovum 
in  the  tube,  there  is  incited  a  decidual  formation.  In  normal  uter- 
ine pregnancy  the  decidual  changes  are  limited  to  the  uterine 
mucosa.  If  fertilization  of  the  ovum  habitually  or,  as  now  be- 
lieved, frequently  occurs  at  the  fimbriated  extremity  of  the  tube, 
tubal  decidual  formation  would  make  ectopic  pregnancy  inevita- 
ble in  every  such  case;  but  this  genetic  influence,  according  to 
Webster,  only  occurs  when  there  is  "  some  developmental  fault 
whereby  there  is  reversion,  either  of  structure  or  reactionary 
tendencv  in  the  tubal  mucosa,  to  an  earlier  type  in  mammalian 
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evolution.  .  .  .  Because  of  these  occasional  changes  in  the  Fal- 
lopian tube,  conditions  are  brought  about  capable  of  establishing 
with  the  fertilized  ovum  that  relationship  which  is  essential  to 
its  development."  This  embryological  defect  may  be  considered, 
then,  in  the  light  of  a  predisposing  cause,  which  only  becomes 
active  when  from  other  agencies  the  fertilized  ovum  is  undvily 
detained.  Sippel  very  strongly  controverts  Webster's  views,  and 
says  that  it  can  now  be  positively  stated  that  in  tubal  pregnancy 
the  ovum  does  not  produce  decidual  reaction  in  the  tube,  but  an 
epithelial  reaction,  as  is  shown  by  Peters.  Taylor  asserts  that 
no  one  has  been  able  to  detect  in  the  pregnant  tube  anything 
macroscopically  approaching  the  decidual  membrane  of  the 
uterus,  but  that  there  are  local  swellings  which  may  mechanically 
arrest  the  progress  of  the  ovum  in  its  passage  through  the  Fal- 
lopian tube.  The  hypothesis  of  Webster  explains  how  the  ar- 
rested oosperm  secures  vital  attachments  and  continues  to  de- 
velop, but  it  is  not  quite  clear  to  the  writer  that  it  is  a  cause  of 
the  oosperm's  arrest. 

Until  something  more  definite  is  known,  we  must  in  a  great 
measure  attribute  to  mechanical  causes  the  occurrence  of  ectopic 
gestation.  External  transmigration,  so  strongly  pressed  by  Sip- 
pel,  recognized  seven  times  out  of  twenty-five  cases  by  Kiistner, 
regarded  as  a  cause  by  Martin,  and  Prochownik,  and  demon- 
strated by  Williams  in  five  cases  out  of  thirty  operated  upon  by 
Howard  Kelly,  appears  to  be  the  only  possible  explanation  for 
those  cases  of  tubal  pregnancy  occurring  upon  one  side,  the  ovary 
of  that  side  being  absent,  or  cystic,  showing  no  Graafian  follicle 
(Bandler),  or  else  showing  no  corpus  luteum,  while  the  unim- 
pregnated  tube  is  sealed  at  its  abdominal  end  and  the  ovary  of 
that  side  shows  a  recent  corpus  luteum.  In  cases  of  this  kind 
the  arrest  of  the  ovum  is  not  dependent  upon  changes  affect- 
ing the  tube,  but  the  increasing  size  of  the  oosperm.  In  1856, 
Virchow  attributed  ectopic  gestation  to  perimetric  adhesions. 
Since  that  time  macroscopical  changes  leading  to  mechanical 
obstruction  are  the  usually  assigned  causes.  Freund  observed 
that  in  certain  women  the  development  of  the  tubes  is  perma- 
nently arrested  in  the  infantile  state,  in  which  the  tubes  show  a 
spiral,  corkscrew  winding,  especially  toward  the  abdominal  end. 
These  twists  cause  narrowing  of  the  lumen  of  the  tubes  without 
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disturbing  the  relations  of  surrounding  parts ;  and  he  regards 
this  as  the  chief  etiological  factor  in  extra-uterine  pregnanc3^ 
Abel,  also,  considers  that  the  infantile  tube  is  the  predominating 
cause.  Other  abnormalities  of  the  tubes,  such  as  diverticula 
and  tortuosities,  are  occasional  assigned  causes.  Herzog  says 
that  in  a  respectable  percentage  of  cases  congenital  anomalies  of 
the  tube  are  responsible  for  the  occurrence  of  tubal  pregnancy. 
More  obvious  causes  are  polypi  occluding  the  lumen  of  the  tubes, 
or  myomata  distorting  and  compressing  them.  A  condition  ana- 
logous to  congenital  anomalies  is  frequently  seen ;  the  tube  is  in 
an  atrophic  state  from  hyperinvolution,  and  this  form  is  espe- 
cially worthy  of  recognition,  says  Mr.  Taylor,  as  it  has  a  bear- 
ing upon  the  phenomenon  of  early  rupture. 

Mr.  Tait,  in  holding  that  spermatozoa  entered  the  Fallopian 
tubes  only  under  pathological  conditions,  was  doubtless  in  error ; 
and  in  attributing  ectopic  gestation  merely  to  a  destruction  of 
the  ciliated  epithelia  of  the  tubes,  he  but  imperfecly  ascribed  to 
Fallopian  inflammation  the  importance  it  deserves  in  the  etiology. 
With  gonorrheal  and  puerperal  infection  of  the  uterus  there  is 
extension  by  continuity  to  the  Fallopian  tubes.  There  is  not 
only  endo-  but  interstitial  and  perisalpingitis.  The  lumen  of  the 
tube  becomes  obstructed,  its  epithelia  destroyed,  its  walls  thick- 
ened and  rigid;  peritoneal  adhesions  contract,  distort,  and  dis- 
place the  tubes ;  and  subsequently  there  may  be  atrophy.  In  this 
pathological  state  we  find  a  complete  destruction  of  those  forces, 
the  ciliary  wave  and  peristaltic  propulsion,  by  which  the  oosperm 
is  conducted  to  the  uterus ;  and  we  further  have  mechanical  ob- 
struction to  its  onward  passage. 

That  tubal  pregnancy  may  occur  in  an  apparently  normal  tube, 
one  must  admit.  Martin  wholly  rejects  the  inflammatory  theory 
of  the  causation,  regarding  the  associate  pelvic  peritonitis  as  a 
rapid  consequence  and  not  the  cause  of  ectopic  pregnancy.  A 
vital  blow  to  the  etiological  effects  of  salpingitis  is  that  many 
pathological  reports  declare  the  absence  of  inflammation  alto- 
gether. Taylor  says :  "  In  43  cases  no  certain  evidence  could  be 
elicited  of  any  preexisting  inflammation."  And  Bland  Sutton 
writes :  "  In  many  instances  I  have  failed  even  after  the  most 
careful  microscopical  examination  to  find  any  evidence  of  old 
salpingitis  or  loss  of  epithelium."     Simple  macroscopical  exam- 


ECTOPIC   GESTATION.  SlQ 

ination  is  insufficient  to  determine  these  changes.  No  report 
that  is  not  microscopical,  and  preferably  by  serial  section,  should 
receive  credence. 

Orthmann,  and  Diihrssen  find  in  the  endosalpingitic  alterations 
an  important  factor  in  tubal  pregnancies.  In  68.7  per  cent,  of 
the  latter's  cases  there  was  preexisting  tubal  disease.  Stepkow- 
ski  reports  that  in  37  cases  in  which  Neugebauer  operated  endo- 
metritis was  present  in  13  cases,  follicular  endometritis  and  ovari- 
tis in  no  fewer  than  11,  and  pelvic  peritonitis  in  11 ;  14  of  the  37 
women  had  had  abortion  in  the  previous  pregnancy ;  6  had  had 
pelvic  inflammation  after  previous  delivery  or  abortion.  Kiist- 
ner  regards  the  inflammatory  as  the  most  plausible  etiological 
theory.  Strassmann  views  ectopic  pregnancy  as  purely  an  ob- 
structive condition  due  to  inflammation.  And  Peterson  defends 
the  theory  of  its  inflammatory  origin;  in  12  of  the  14  cases  ex- 
amined there  was  a  mild  catarrhal  process,  which  decreased  in 
intensity  from  the  uterus  outwards.  Schauta  believes  that  in 
catarrhal  swelling  of  the  tubal  mucosa,  with  an  open  fimbriated 
extremity,  a  fecundated  ovum  in  its  passage,  either  directly 
through  the  tube  or  after  external  transmigration,  may  be  de- 
tained in  the  ampulla  because  the  flow  of  the  stream  of  serum 
from  the  peritoneum  into  the  uterus  is  broken,  and  the  cilia  can- 
not act  against  the  stasis  at  the  isthmus.  Glitsch,  who  has  ex- 
haustively considered  this  subject,  says  that  inflammatory  altera- 
tion in  the  tubes  and  their  neighboring  organs  is  the  most  promi- 
nent cause  of  tubal  pregnancy ;  and  the  most  frequent  microor- 
ganism is  the  gonococcus.  The  frequent  association  of  salpin- 
gitis with  tubal  pregnancy,  the  bilateral  lesion,  the  appearance  of 
chronicity  of  these  changes,  showing  the  existence  of  the  inflam- 
mation before  impregnation,  are  some  of  the  reasons  offered  for 
holding  that  salpingitis  is  primary  to  and  probably  causal  of 
ectopic  gestation. 

There  is  no  uniform  cause  for  ectopic  gestation,  but  from  the 
foregoing  one  must  conclude  that  the  chief  etiological  factors  are 
infection  of  the  genital  tract  and  inflammatory  alterations  in  the 
pelvic  organs. 

Pathology. — The  accidents  which  may  befall  an  extra-uterine 
pregnancy  result  in  great  misplacement  of  the  fetus,  placing  it  at 
times  in   almost  incomprehensible   surroundings.     The   complex 
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pathology  is  greatly  simplified  if  we  classify  all  cases  of  ectopic 
gestation  according  to  the  site  of  implantation  of  the  fertilized 
ovum,  and  from  this  pursue  it  in  its  various  accidental  evolutions. 
Primary  abdominal  pregnancy  is  now  regarded  an  impossibil- 
ity, and  is  eliminated  from  the  discussion.  It  must  be  conceded 
that  ovarian  pregnancy  is,  at  least,  possible.  There  is  no  case 
on  record  the  authenticity  of  which  is  not  questioned  by  some 
one  of  high  authority ;  but  equally  capable  and  conscientious  ob- 
servers maintain  that  certain  specimens  unquestionably  demon- 
strate that  ovarian  pregnancy  does  occasionally  occur.  If  not  in 
all,  certainly  in  the  vast  majority  of  cases  the  oosperm  finds  lodg- 
ment in  some  portion  of  the  Fallopian  tube,  in  an  accessory  ap- 
pendage thereto,  or  in  a  diverticulum.  Primarily,  then,  there  are 
two  varieties  of  ectopic  gestation,  tubal  and  ovarian. 

I.  Tubal  Pregnancy:  A  fertilized  ovum  may  find  attachment  in 
any  of  the  anatomical  divisions  of  the  Fallopian  tube,  and  on  this 
basis  tubal  pregnancy  is  thus  subdivided  into  interstitial,  isthmic, 
anipuUary,  and  infundibular,  (i)  Interstitial  pregnancy  is  an  un- 
common form  of  tubal  gestation.  It  is  often  mistaken  for  cor- 
nual  pregnancy.  The  accident  of  rupture  is  especially  serious 
in  this  fonn  and  will  receive  further  consideration.  (2)  Isthmic 
pregnancy,  though  more  frequent  than  the  interstitial  variety,  is 
still  an  unusual  form.  It  occurs  in  any  portion  of  the  tube  be- 
tween the  ampulla  and  the  entrance  into  the  uterine  wall.  (3) 
Amptdlary  pregnancy  is  the  common  variety  of  tubal  gestation. 
It  was,  says  Martin,  the  seat  of  lodgment  in  49  out  of  56  cases. 
(4)  Infiindibular  pregnancy  occurs  when  the  ovum  becomes  en- 
grafted upon  any  portion  of  the  pavilion,  or,  as  in  Voigt's  case, 
lodged  on  the  fimbria  ovarica.  Such  forms  of  pregnancy,  owing 
to  their  adhesions  to  the  ovary,  are  usually  described  as  tubo- 
ovarian. 

When  the  oosperm  is  implanted  upon  any  portion  of  the  tubal 
mucosa  its  presence  excites  changes  not  only  at  the  seat  of  im- 
plantation but  somewhat  remotely  from  it.  These  changes  and 
the  accidents  incident  thereto,  which  occur  in  the  life-history 
and  after  the  death  of  the  fetus,  constitute  the  patholog}'  of  ec- 
topic gestation. 

Changes  in  the  Uterus:  The  entire  genital  tract  responds  to 
the  influence  of  tubal  pregnancy.     In  a  few  instances  the  vagina 
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appears  softer,  more  capacious,  and  its  mucous  membrane  of 
darker  hue,  but  it  is  especially  in  the  uterus  that  we  note  a  more 
significant  genetic  influence.  The  entire  organ  enlarges,  its  walls 
thicken,  and  there  is  actual  hypertrophy  of  structure  and  increase 
of  vascularity;  its  cavity  lengthens  and  broadens.  This  growth 
continues  so  long  as  the  embryo  is  alive ;  after  its  death  or  re- 
moval uterine  involution  rapidly  follows.  The  uterus  does  not 
enlarge  to  that  same  degree  as  in  normal  uterine  gestation.  Its 
cavity  rarely  attains  a  depth  greater  than  four  or  five  inches. 
After  rupture  of  the  tube  and  escape  of  the  fetus  into  the  broad 
ligament  or  abdominal  cavity,  should  pregnancy  continue,  the 
subsequent  growth  of  the  uterus  is  not  so  rapid  as  in  the  first 
weeks.  All  authorities  are  practically  uniform  in  stating  that 
the  uterus  invariably  enlarges.  Granting  this  to  be  true,  my 
experience  in  many  cases,  in  which  the  duration  of  pregnancy 
was  three  weeks  to  five  months,  teaches  me  that  the  uterus  is  not 
so  greatly  enlarged  as  one  might  be  led  to  infer  from  the  general 
teaching.  The  os  tincae  is  usually  patulous,  especially  if  the 
examination  is  made  prior  to  the  passage  of  the  decidual  mem- 
brane. In  all  varieties  of  extra-uterine  pregnancy,  says  Parry, 
a  decidua  forms  in  the  uterine  cavity  as  in  normal  gestation. 
This  observation  of  twenty-five  years  ago,  though  repeatedly  as- 
sailed, is  an  undeniable  fact.  The  decidua  possesses  the  same 
characteristics  as  that  of  normal  uterine  pregnancy.  Its  thick- 
ness is  from  4  to  8  mm.,  and  the  formation  partly  or  entirely  lines 
the  cavity  of  the  uterus.  With  interruption  of  pregnancy  there 
is  usually  discharge  of  the  uterine  decidua.  But  as  this  mem- 
brane is  unessential  to  the  continuance  of  a  tubal  pregnancy,  it 
early  begins  to  atrophy  and  undergo  degeneration,  and  may  be 
discharged  during  the  progress  of  an  ectopic  gestation.  After 
the  twelfth  week  the  uterine  mucosa  is  usually  clear  of  decidua. 
The  membrane  is,  as  a  rule,  passed  piece-meal ;  or  it  may,  after 
liquefying,  be  discharged  as  a  serosanguinolent  fluid.  The  hem- 
orrhage attending  its  discharge  may  be  very  profuse,  and  occurs 
suddenly,  to  as  suddenly  cease.  In  typical  cases  there  is  ex- 
foliated a  complete  cast  of  the  uterine  cavity,  somewhat  triangu- 
lar in  shape  and  showing  the  openings  for  the  Fallopian  tubes 
and  OS  internum.  The  presence  of  certain  large  oval  cells  was 
considered  by  Wyder  as  distinctive  of  pregnancy.     Ayers  con- 
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siders  decidual  cells  pathognomonic  of  pregnancy,  and  thinks 
that  the  diagnosis  of  extra-uterine  gestation  may  be  made  bv  the 
microscopical  examination  of  the  decidua  removed  bv  curettage. 
Klein  denies  that  decidual  cells  are  pathognomonic.  Abel  says 
that  the  only  real  difference  between  menstrual  and  ectopic-gesta- 
tion  deciduse  lies  in  the  presence  or  absence  of  glands. 

Webster's  observation  of  decidual  formation  in  the  unimpreg- 
nated  tube  is  unique. 

Changes  in  the  Ovary:  The  ovary  on  the  affected  side  in  the 
early  stages  of  tubal  pregnancy  is  enlarged  and  shows  a  corpus 
luteum.  In  advanced  cases  it  may  be  compressed  and  atrophied. 
In  the  infundibular  form  it  is  frequently  attached  to  the  gesta- 
tion-sac. 

Changes  in  the  Tube:  It  is  assumed  by  Herzog  and  by  Peters 
that  the  outer  layer  of  the  fetal  epiblast,  the  so-called  trophoblast, 
has  a  phagocytic  or  absorptive  power  which  destroys  the  epi- 
thelium and  permits  implantation  of  the  chorion  upon  the  con- 
nective tissue  of  the  tubal  mucosa.  Stroganowa  points  out  from 
her  own  observation  that  at  the  site  of  attachment  there  is  no 
such  development  of  decidua  as  in  uterine  pregnancy.  In  tubal 
pregnancy  the  chorionic  villi  not  only  develop  up  to,  but  absolutely 
penetrate  the  muscular  tissue.  Though  denied  by  Taylor,  Sut- 
ton, and  others,  Webster  stoutly  maintains  that  a  tubal  decidua 
vera  is  formed,  not  necessarily  extensive,  "  more  conmionly  a 
small  circular  band  around  the  lumen."  The  existence  of  a  de- 
cidua serotina  is  now  conceded,  and  placentation  probably  takes 
place  in  the  same  manner  in  tubal  gestation  as  in  uterine.  Web- 
ster, Henrotin,  and  Herzog  maintain  that  a  decidua  reflexa  is 
essential ;  but  few  other  observers  support  this  view.  Kreisch, 
however,  has  observed  the  formation  of  decidua  reflexa  within 
the  tube.  Opportunities  to  observe  uninjured  specimens  in  the 
early  stage,  before  the  degeneration  of  the  reflexa,  may  account 
for  the  opposing  views.  Under  the  stimulus  of  pregnancy  and 
the  growth  of  the  embryo  the  mucous  membrane  is  stretched,  its 
plicae  effaced,  and  the  epfthelia  near  the  embryo's  attachment 
flattened  or  destroyed.  The  connective-tissue  cells  are  converted 
into  decidual  cells,  and  there  is  increased  vascularity  and  general 
thickening  of  the  tube  from  edematous  infiltration.  The  muscu- 
lar fibers  at  first  are  hypertrophied ;  subsequently  the  bundles  are 
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broken  up,  and  are  gradually  displaced  in  various  directions,  to 
finally  disappear ;  so  that  after  a  few  weeks  the  gestation-sac  con- 
sists largely  of  connective  tissue,  which  may  be  tliickened  from 
inflammation  or  hemorrhage.  The  peritoneum  is  stretched  by 
the  enlargement  of  the  tube.  There  are  frequently  evidences  of 
peritonitis  in  the  form  of  adhesions,  folds,  and  twists.  While 
these  changes  are  taking  place  in  the  body  of  the  tube,  there  is 
great  turgescence  of  the  fimbriated  extremity,  and  usually  by  the 
end  of  the  eighth  week  there  is  retraction  of  the  fimbriae  and  con- 
traction of  the  peritoneal  ring,  and  closure  of  the  abdominal  ostium 
by  adhesive  inflammation  following.  In  ampullary  pregnancies 
with  implantation  near  the  abdominal  ostium,  this  opening  re- 
mains patulous.  The  now-known  frequency  of  tubal  abortion 
discredits  the  constancy  of  closure  of  the  abdominal  ostium. 
However,  it  is  unusual  for  tubal  abortion  to  occur  after  the  eighth 
week.  These  early  changes  that  occur  in  the  tube  are  limited  to 
the  site  of  the  ovum.  In  ampullary  pregnancies  the  isthmic  por- 
tion of  the  tube  may  appear  normal  or  may  be  distinctly  atro- 
phied. With  continued  growth  of  the  fruit-sac  there  is  great 
thinning  of  the  tube,  especially  opposite  the  site  of  attachment. 
The  intratubular  tumor  now  occupies  the  same  relation  to  the 
broad  ligament  as  a  hydrosalpinx.  In  its  early  stage  the  tumor 
is  small,  appears  prominent  upon  the  tube,  and  very  closely  re- 
sembles, as  Mr.  Taylor  remarks,  a  subperitoneal  myoma.  In 
this  stage  there  is  greater  vascularity  not  only  of  the  tube  but  of 
surrounding  tissues.  We  have  remarked  upon  the  softening  and 
relaxed  state  of  the  uterus.  To  some  extent  the  broad  ligaments 
and  mesometric  tissues  participate  in  these  changes.  For  these 
reasons  and  because  of  the  increased  weight  of  the  tube,  the  ten- 
dency is  for  the  tube  to  prolapse  and  rest  close  to  the  side  of  the 
uterus  or  in  the  posterior  cul-de-sac.  By  its  weight  and  traction 
it  carries  with  it  the  uterus  into  retrodisplacement.  The  subse- 
quent position  of  the  uterus  depends  upon  the  course  of  the  ges- 
tation. 

Tubal  Mole:  If  we  concede  that  the  fertilized  ovum  is  safely 
ensconced  upon  a  decidua  serotina  and  provided  with  a  reflexa, 
its  development  would  proceed,  as  in  iitero,  to  maturity  if 
its  environments  were  commodious  and  the  expansion  com- 
mensurate   with    the    fetal    growth    permitted.      The    tendency. 
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then,  of  all  ectopic  gestations  is  to  early  interruption ;  and  per- 
haps the  earliest  accident  that  may  befall  an  isthmic  or  ampul- 
lary  pregnancy  is  the  formation  of  a  tubal  mole.  To  Mr.  Sutton 
we  are  largely  indebted  for  the  explanation  of  this  termination  of 
tubal  pregnancy,  which  results  in  the  death  of  the  embryo.  A 
tubal  mole  is  identical  with  a  uterine  mole.  When  in  the  tube 
it  appears  as  a  firm  fleshy  blood-clot,  ovoidal  or  elliptical  in  shape, 
from  2  to  6  cm.  in  diameter.  Within  its  substance,  usually 
placed  eccentrically  (Sutton),  an  amniotic  cavity  is  found,  in 
which  we  can  occasionally  demonstrate  an  embryo.  The  outer 
surface,  on  washing,  may  show  the  shagg}'  chorion.  If  in  doubt- 
ful cases,  in  which  there  is  no  amnion  or  embryo,  sections  micro- 
scopically examined  show  chorionic  villi,  usually  in  clusters,  the 
evidence  of  pregnancy  is  conclusive. 

The  conversion  of  the  pregnancy  into  a  tubal  mole  is  the  direct 
result  of  intratubal  hemorrhage.  The  source  of  this  hemorrhage 
and  site  of  collection  is  a  question  in  dispute.  Herzog  says :  "  I 
think  that  the  extensive  hemorrhages  from  the  decidua  serotina 
are  of  the  greatest  importance  in  bringing  about  the  death  of  the 
embryo  and  terminating  the  progress  of  tubal  pregnancy.  .  .  . 
These  hemorrhages  may  be  very  appropriately  designated  as  in- 
tervillous hemorrhages."  The  maternal  origin  of  the  blood  is 
established  by  its  character,  showing  non-nucleated  red  blood- 
corpuscles  and  leucocytes.  Mr.  Sutton  maintains  that  the  ini- 
tial hemorrhage  occurs  between  the  chorion  and  amnion,  in  the 
subchorionic  chamber.  The  blood  in  such  case  is  fetal  in  charac- 
ter, showing  nucleated  red  blood-corpuscles  and  no  leucocytes. 
It  is  probable  that  in  most  instances  both  observations  are  cor- 
rect. The  bleeding  occurs  because  of  degenerative  changes  in 
the  villi  and  from  serotinal  rents  due  to  stretching  of  the  tube. 
Whatever  the  source  of  primary  bleeding,  the  formation  of  a 
tubal  mole  is  often  a  gradual  process,  and  may  become  sympto- 
matically  recognizable.  The  blood-clot  may  appear  distinctly 
laminated.  Ultimately  there  is  partial  or  complete  detachment 
of  the  delicate  chorionic  villi,  and  the  circulation  of  the  ovum  is 
thus  destroyed  and  pregnancy  arrested. 

When  apoplexy  befalls  the  fruit-sac,  one  of  several  events  may 
take  place.  In  some  instances  it  is  quite  probable  that  in  the 
very  early  stage  it  may  be  discharged  into  the  uterus.     Under 


PLATE  XX. 


Uterus  and  Adnexa. 
Ruptured  Ectopic  Gestation. 
The  fetus  occupies  the   dilated  ruptured   tube.      The  interior  of  the   uterus  contains  the 
partly  detached  decidua  and  the  peritoneal  surface  shows   the  attached  shreds  of  fibrin 
due  to  the  plastic  peritonitis. 
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like  conditions,  in  which  the  hemorrhage  is  small,  and  especially 
if  it  occurs  only  in  the  subchorionic  chamber,  it  is  possible  for 
absorption  to  occur.  Usually  serotinal  hemorrhage,  that  is,  blood 
from  the  mother,  engulfs  the  fetal  sac  and  distends  the  tube, 
temporarily  forming  a  hematosalpinx.  If  this  occurs  at  any 
time  prior  to  the  eighth  week  the  abdominal  ostium  may  be  open, 
and  through  it  the  blood  may  slowly  dribble  into  the  peritoneal 
cavity  without  definite  symptoms  of  hemorrhage ;  or  else,  with 
freer  bleeding  occurring  intermittently,  we  have  recurring  shock 
with  each  hemorrhage.  In  this  way  we  have  gradually  formed  a 
laminated  intraperitoneal  hematocele.  The  other  consequences 
of  the  formation  of  a  tubal  mole  are  tubal  rupture  and  intraperi- 
toneal tubal  abortion. 

Tubal  Abortion:  In  ampullary  pregnancies  the  formation  of  a 
tubal  mole  distends  the  tube,  sometimes  uniformly,  in  other  in- 
stances most  irregularly.  If  the  distention  is  symmetrical,  which 
will  occur  when  there  is  uniform  resistance  in  the  entire  circum- 
ferential wall,  we  have  resulting  one  of  perhaps  the  most  common 
changes  that  take  place  in  ectopic  gestation ;  the  entire  embryo 
with  its  membranes  is  discharged  into  the  peritoneal  cavity 
through  the  abdominal  ostium.  Tubal,  like  uterine  abortion,  may 
be  a  sudden  event,  or  may  occur  gradually  from  separation  of  the 
membranes  by  accumulating  tubal  hemorrhage.  The  closure  of 
the  pavilion  usually  occurs  by  the  eighth  week.  That  this  is  not 
an  invariable  behavior  is  shown  by  the  fact  that  abortions  do 
occur  after  such  time. 

The  mechanism  of  expulsion  lies  in  the  force  exerted  by  the 
accumulating  blood-clot,  which,  being  uniformly  compressed  on 
all  sides,  is  propelled  in  the  direction  of  least  resistance,  that  is, 
toward  the  infundibulum.  The  muscular  wall  of  the  tube,  rare- 
fied and  succulent  from  edema,  has  but  little  or  no  power  of  peri- 
stalsis. It  is  possible  that  in  very  early  tubal  abortion,  a  few 
instances  of  which  are  reported  wherein  the  gestation-sac,  com- 
plete or  ruptured,  is  discharged  into  the  celom  without  hemor- 
rhage (Orthmann),  the  tube  may  have  some  reverse  peristaltic 
power  and  may  vomit  its  contents.  It  is  more  probable  that  the 
absence  of  blood  is  due  to  its  absorption,  and  that  the  abortion 
occurred  in  the  usual  way,  the  tube  being  comparatively  pas- 
sive. 
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I  have  several  times  met  with  complete  tubal  abortion,  twice 
only  with  incomplete.  In  both  these  instances  the  mole  lay  in 
the  grasp  of  the  abdominal  ostium  of  the  tube,  there  was  large 
hematocele,  and  the  tube-wall  showed  rupture  at  the  seat  of 
primary  attachment.  In  early  pregnancy,  if  the  abortion  is  com- 
plete, it  is  quite  probable  that  the  tube,  cleared  of  its  contents, 
will  contract,  hemorrhage  cease,  and  if  the  intraperitoneal  hem- 
orrhage has  been  small  in  amount,  absorption  occur.  Culling- 
worth,  Routh,  and  others  emphasize  the  fact  that  the  site  of  rup- 
ture of  a  tube  often  disappears  by  reason  of  the  quick  involution 
which  follows.  I  cannot  speak  authoritatively — I  only  know 
certainly  that  which  I  have  seen.  After  so-called  complete  tubal 
abortions,  occurring  from  the  fourth  to  the  seventh  or  eighth 
week,  in  which  the  embryo  in  its  amniotic  sac  is  found  in  a  mass 
of  blood-clots  in  the  peritoneal  cavity,  the  tube  is  still  enlarged, 
the  infundibulum  has  a  rosetted  appearance  and  is  often  still 
bleeding.  It  is  true  that  in  such  cases  some  membranes  may  be 
left. 

The  fetus  in  tubal  abortion  has  usually  perished  while  resident 
in  the  tube,  drowned  in  its  own  blood  or  in  that  of  the  mother, 
as  you  may  choose  to  believe  until  the  point  is  settled.  With  its 
escape  into  the  celom  its  manner  of  disposal  depends  upon  the 
stage  of  pregnancy,  the  amount  of  immediate  hemorrhage,  and 
the  cessation  thereof.  .An  intrapelvic  hematocele  is  formed :  if 
small,  it  may  be  absorbed  along  with  the  embryo  and  its  mem- 
branes ;  infection  may  occur,  with  suppuration ;  or  the  blood  may 
be  absorbed  and  the  fetus  take  on  some  one  of  the  preservative 
changes.  The  hemorrhage  that  attends  a  tubal  abortion  may  be 
copious  and  produce  the  most  alarming  symptoms,  indistinguish- 
able from  rupture ;  but  as  preparatory  to  the  actual  occurrence  of 
abortion  we  have  happening  the  intratubal  hemorrhages  and  the 
formation  of  a  mole,  with  some  bleeding  from  the  tube  before 
the  actual  deliver^'  of  its  contents.  The  symptoms  that  charac- 
terize the  slight  and  recurring  hemorrhages  should  often  be  cor- 
rectly interpreted. 

Rupture:  The  isthmic  and  ampullary  portions  of  the  tube  are 
incapable  of  accommodating  the  fetus  and  its  placenta  beyond 
the  twelfth  week.  A  few  exceptional  cases  may  justify  the  ex- 
tension of  this  time  to  the  sixteenth  week;  Werth  has  collected 
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13  cases  in  which  pregnancy  had  existed  six  months  or  longer 
without  rupture  of  the  tube.  But  at  any  time  after  the  inception 
of  pregnancy  to  the  third  month  we  ma}'  expect  the  great  catas- 
trophe of  ectopic  gestation,  rupture  of  the  tube.  This  rupture  is 
usually  spoken  of  as  the  primary  rupture  to  distinguish  it  from 
secondary  rupture,  which  refers  to  giving-way  of  the  broad  liga- 
ment after  a  primary  extraperitoneal  rupture.  Primary  rupture 
in  the  free  portion  of  the  tube,  then,  may  be  of  two  kinds,  intra- 
peritoneal or  extraperitoneal. 

Primary  intraperitoneal  rupture  in  the  majority  of  cases  occurs 
between  the  fifth  and  eighth  weeks  of  gestation.  The  essential 
cause  is  the  distention  and  thinning  of  the  tube-wall.  Doleris 
says  that  the  wall  is  always  thinnest  at  the  site  of  the  placental 
attachment.  In  early  rupture  the  breach  usually  occurs  here,  but 
in  later  ruptures  it  may  occur  at  any  portion  of  the  distended 
tube.  The  precipitating  causes  are  numerous,  and  generally  in- 
volve some  muscular  effort,  such  as  straining  at  stool,  strained 
extension  of  the  arms  above  the  head,  alighting  from  carriages 
and  railway  trains,  etc.  Coe  especially  calls  attention  to  the 
greater  liability  to  primary  rupture  at  the  expected  time  of  the 
menstrual  flow.  Through  the  rent  there  escapes,  partially  or 
entirely,  the  embryo  with  its  membranes.  In  some  instances  a 
previously-formed  tubal  mole  is  extruded.  In  the  later  ruptures 
the  fetus  often  escapes,  enveloped  in  its  amnion ;  or  this  sac  may 
be  destroyed,  and  the  fetus  is  tethered  by  the  umbilical  cord  to 
the  placenta,  which  remains  in  the  tube  only  partially  separated. 
The  rent  may  be  so  large  on  the  uterine  side  of  the  gestation-sac 
as  to  sever  the  duct  entirely. 

With  the  occurrence  of  the  rent  there  is  hemorrhage  from  the 
enlarged  vessels.  If  the  tear  extends  into  the  placental  site  this 
hemorrhage  is  necessarily  profuse.  Webster  asserts :  "  The 
earlier  in  the  pregnancy  the  rupture  occurs,  the  less  will  be  the 
immediate  danger  to  the  mother."  This  idea  pervades  all  text- 
books. Mr.  Taylor,  in  his  monograph,  is  the  only  author  who 
controverts  it,  and  with  his  view  my  experience  is  entirely  in 
accord.  Perhaps  one  of  the  quickest  deaths  after  rupture  fell 
to  my  lot  to  be  witnessed.  A  nullipara,  aet.  21  years,  per- 
fectly well  and  disclaiming  any  probability  of  pregnancy,  was 
brought    to    my    ofifice    in    a    collapsed    condition,    having    fainted 
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a  few  moments  before  while  shopping  in  an  adjacent  store. 
Dr.  Owen  Wilson,  then  a  senior  medical  student,  made  the 
diagnosis  of  intraperitoneal  hemorrhage  from  ruptured  ectopic 
gestation.  W^hen  I  reached  her  she  was  in  hopeless  collapse 
and  died  an  hour  later,  two  hours  from  the  onset  of  symp- 
toms. The  circumstances  were  so  peculiar  that  an  autopsy  was 
ordered  by  the  coroner.  An  ampullar}-  pregnancy  of  three  weeks' 
duration  was  found.  There  was  an  immense  quantity  of  intra- 
peritoneal hemorrhage.  In  a  second  case  I  recognized  intra- 
peritoneal rupture  and  urged  operation,  which  was  refused.  In 
six  hours  from  the  onset  of  symptoms  the  patient  was  dead. 
From  the  examination  of  the  specimen  and  from  all  obtainable 
facts  I  infer  that  the  pregnancy  could  not  have  been  of  more  than 
four  weeks'  duration.  These  autopsies  and  several  operative  ex- 
periences convince  mc  that  early  rupture  of  tubal  fetation  is  an 
exceptionally  dangerous  accident,  "  a  special  phenomenon  of 
extrauterine  pregnancy.  ...  As  a  disease  or  accident  it  stands 
quite  alone  "  (Taylor). 

The  constancy  with  which  the  uninvolved  tube  is  found  atro- 
phied or  undeveloped  explains  the  thinning  and  early  rupture. 
These  early  ruptures,  in  my  observation,  have  invariably  involved 
the  serotinal  area.  When  pregnancy  occurs  in  a  diverticulum 
or  accessory  tube,  early  rupture  is  shown  to  be  the  rule.  W'hen 
rupture  occurs  late,  that  is,  after  the  seventh  week,  copious  and 
immediately  fatal  hemorrhage  may  occur,  but  in  these  late  rup- 
tures the  placenta  may  not  be  involved,  or,  if  involved,  may  plug 
the  rent.  In  a  similar  manner  the  fetus  may  be  engaged  in  the 
opening  and  temporarily  tampon  against  hemorrhage.  It  must 
not  be  inferred  that,  in  emphasizing  the  gravity  of  early  rupture, 
I  intend  in  any  way  to  detract  from  the  serious  importance  of 
those  occurring  later.  Parry's  statistics  reveal  the  truth  of  this, 
and  show  us  that  intraperitoneal  rupture  is  generally  fatal  from 
hemorrhage  within  48  hours.  Should  the  patient  live  longer 
than  this,  recurring  hemorrhages,  any  one  of  which  may  prove 
fatal,  are  the  usual  causes  of  death  without  the  intercurrence  of 
peritonitis. 

That  an  arrest  of  hemorrhage  and  interruption  of  pregnancy 
with  spontaneous  recovery  has  occurred  in  cases  of  intraperi- 
toneal rupture  is  claimed,  the  fetus  being  absorbed  or  else  con- 
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verted  into  a  lithopedion  or  adipocere-formation.  Authors  are 
somewhat  obscure  upon  this  point,  and  such  a  termination  seems 
very  improbable  to  me.  The  bleeding  is  often  profuse  and  so 
rapid  that  hematocele  is  not  formed,  the  blood  diffusing  gener- 
ally through  the  abdominal  cavity ;  or  else  the  hemorrhage  is  so 
continuous  that  the  effort  at  the  restriction  of  blood  by  adhesions 
of  the  overlying  intestines  and  omentum  is  only  partially  suc- 
cessful, and  we  have  formed  what  Mr.  Taylor  designates  an  "  un- 
stable hematocele."  The  consistent  and  usual  course  after  intra- 
peritoneal rupture,  unless  prompt  aid  is  rendered  by  the  surgeon, 
is  immediate  death  of  the  fetus  through  partial  separation  of  its 
maternal  attachments,  and  death  of  the  mother  from  hemorrhage, 
usually  within  48  hours,  though  life  may  be  somewhat  more  pro- 
longed, death  finally  resulting  from  anemia  due  to  recurring  hem- 
orrhages and  rarely  from  suppurative  peritonitis. 

A  combination  of  circumstances  may  exist  at  this  time  by 
which  both  mother  and  fetus  may  escape  the  dangers  immedi- 
ately attendant  upon  primary  rupture,  gestation  continuing. 
Tait,  and  Sutton  have  both  maintained  that  it  is  impossible  for  a 
fetus,  escaping  into  the  abdominal  cavity  in  the  early  stage  of 
gestation,  to  retain  its  vitality.  Evidence  seems  conclusive  that 
this  may  occur.  In  order  that  this  may  take  place  the  fetus  must 
escape  from  the  tube  enveloped  in  its  membranes,  possibly  only 
in  the  amnion,  the  placenta  must  retain  its  original  attachment 
to  the  tube,  and  hemorrhage  must  cease.  Though  exceptional, 
this  conservative  behavior  undoubtedly  occurs.  Taylor  collects 
conclusive  evidence,  recording  cases  of  his  own,  of  Webster,  and 
even  of  Mr.  Tait.  Since  his  publication,  Sutton,  in  the  Transac- 
tions of  the  Obstetrical  Society,  November  2,  1898,  describes  a 
case  in  which  the  fetus  had  escaped  from  the  amnion,  and  on 
operation  was  found  alive  and  disporting  itself  among  the  intes- 
tines, tethered  by  the  umbilical  cord.  The  demonstration  of  the 
amnion  in  abdominal  pregnancy  is  frequently  a  very  difficult  mat- 
ter, but  it  is  probable  that  in  early  rupture  the  destiny  of  the  fetus 
rests  upon  the  integrity  of  the  amnion. 

Primary  Extraperitoneal  Rupture:  In  a  certain  proportion  of 
ampullary  pregnancies  which  escape  intraperitoneal  rupture,  the 
growing  pregnancy  distends  the  tube  and  separates  the  broad 
ligament,  so  that  the  space  upon  the  under  surface  of  the  tube, 
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which  in  the  normal  state  is  a  mere  line,  becomes  a  wide  area. 
This  surface,  with  obliterated  muscle  and  displaced  peritoneum, 
finally  yields  to  the  increasing  demands  of  gestation,  and  rupture 
occurs  between  the  folds  of  the  broad  ligament  into  the  meso- 
metric  space.  The  subsequent  behavior  is  contingent  upon  cir- 
cumstances. The  embryo,  and  the  hemorrhage  which  attends  the 
rupture  are  now  extraperitoneal,  confined  within  a  limited  space, 
roofed  in  by  expanded  tube  and  peritoneum,  floored  by  the  recto- 
vesical fascia  and  beneath  it  the  levator  ani  muscle,  and  sup- 
ported laterally  by  the  bony  walls  of  the  pelvis.  These  confines 
restrict  bleeding  and  favor  coagulation  of  the  blood,  thus  con- 
tributing to  a  spontaneous  cure. 

The  sequels  to  an  extraperitoneal  rupture  are  dependent  upon 
the  amount  of  hemorrhage,  the  possibility  of  the  continuance  of 
fetal  life,  the  resistance  ofTered  by  the  limiting  walls,  and  the 
accident  of  infection.  If  rupture  has  taken  place  with  but  slight 
bleeding  and  complete  separation  of  fruit-sac,  the  hematoma  con- 
taining the  perished  embryo  may  be  absorbed.  This  favorable 
course  is  particularly  likely  to  occur  when  a  tubal  mole  is  dis- 
charged. In  less  favorable  cases  the  hemorrhage  is  not  arrested 
and  bleeding,  though  intermittent,  continues,  distending  the 
broad  ligament.  When,  as  result  of  the  primary  rupture  into  the 
broad  ligament,  we  have  a  sudden  large  hemorrhage  or  constantly 
recurring  hemorrhages,  the  tension  overcomes  the  resistance  of- 
fered by  the  peritoneal  envelope  and  rupture  occurs  through  the 
peritoneum  into  the  general  abdominal  cavity.  The  broad  liga- 
ment may  rupture  from  overdistention  at  any  time  in  the  course 
of  an  extraperitoneal  gestation.  Such  a  rupture  is  designated 
secondary  intraperitoneal  rupture,  that  is,  secondary  to  primary 
extraperitoneal  rupture,  and  in  contradistinction  to  primary  in- 
traperitoneal rupture.  This  giving-way  of  the  broad  ligament  is 
especially  liable  to  occur  as  an  immediate  sequence  of  primary 
extraperitoneal  rupture.  In  other  instances  it  ruptures  late  in 
the  course  of  the  gestation.  When  it  occurs  early  it  permits  the 
discharge  into  the  peritoneal  cavity  of  the  blood-clot  which  has 
accumulated  extraperitoneally,  and  is  attended  by  fresh  hemor- 
rhage, which  is  equally  serious  and  is  symptomatically  indistin- 
guishable from  primary  intraperitoneal  rupture. 
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An  extraperitoneal  hematocele  or  broad-ligament  hematoma 
is  capable  of  distending  the  broad  ligament  and  of  elevating  the 
peritoneum  from  its  visceral  attachments,  encircling  and  block- 
ing the  rectum,  and  bulging  as  both  a  vaginal  and  an  abdominal 
tumor.  A  hematocele  of  these  dimensions  is  laminated,  showing 
recurring  hemorrhages.  Copious  hemorrhage  results  in  almost 
immediate  secondary  rupture.  When  the  fetus  escapes  by  pri- 
mary rupture  into  the  broad  ligament,  the  placenta  remaining 
attached  to  the  tube,  the  fetus  lies  amid  the  connective  tissue  of 
the  pelvis,  surrounded  with  more  or  less  effusion  of  blood.  If 
pregnancy  is  uninterrupted  the  blood  is  absorbed  and  gestation 
advances  as  in  utero;  the  inevitable  consequence  is  one  of  two 
things :  either  the  broad  ligament  must  rupture,  or  else  the 
pelvic  peritoneum  must  become  detached  and  displaced  pari 
passu  with  the  development  of  the  gestation.  Secondary  rup- 
ture is  an  imminent  danger  in  every  case  of  broad-ligament  preg- 
nancy. The  gestation-sac,  while  thickened  by  an  adhesive  peri- 
tonitis, is  very  vascular  and  friable,  and  in  some  places  especially 
thin.  The  placenta  in  its  ectopic  site  is  liable  to  injury  on  the 
slightest  traumatism  or  change  of  intra-abdominal  pressure. 
From  the  slightest  cause  late  secondary  rupture  may  occur. 
Through  the  rent  intraperitoneal  hemorrhage  usually  occurs  in 
sufificient  amount  to  terminate  the  life  of  the  mother.  However, 
should  the  rent  in  the  broad  ligament  take  place  in  a  thin  area 
over  a  presenting  pole  of  the  fetus,  the  fetus  may  pass  through 
the  rent  into  the  general  peritoneal  cavity;  if  the  amnion  is  intact 
its  life  may  be  preserved.  The  conditions  then  are :  the  child  is 
in  the  abdominal  cavity  surrounded  by  its  membranes,  attached 
by  the  umbilical  cord,  which  passes  through  the  hole  in  the 
broad  ligament  to  the  placenta.  The  continued  vitality  of  the 
fetus  depends  upon  the  condition  of  the  placenta.  It  must  be 
understood  that  at  all  times  the  placenta  must  retain  in  part  at- 
tachment at  its  original  site  of  formation.  There  is  no  evidence 
that  a  placenta  can  become  wholly  detached  and  reimplant  itself, 
yet  in  all  cases  of  advanced  gestation  the  periphery  of  the  pla- 
centa acquires  attachments  and  increased  vascularity.  Were  it 
not  for  this  appropriating  property  of  the  placenta  every  ectopic 
fetus  would  die  from  insufficient  nourishment. 
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We  have  so  far  shown  that  the  immediate  effects  of  a  primary 
extraperitoneal  rupture  are :  first  and  most  favorable,  the  for- 
mation of  a  hematoma  with  absorption  of  embrj'o  and  blood-clot. 
In  more  advanced  cases  the  absorption  of  the  blood  and  the  pres- 
ervation of  the  fetus  by  conversion  into  adipocere  or  into  a  litho- 
pedion  may  result.  Immediately  following  the  primary  rupture, 
secondary  rupture  with  intraperitoneal  hemorrhage  and  death 
of  the  mother  is  a  common  termination  in  this  form  of  preg- 
nancy. Should  the  ligament  resist  the  strain  of  the  distending 
hemorrhage  resulting  from  primary  rupture,  the  child  being  alive, 
gestation  may  advance.  At  any  time  during  the  progress  of  the 
pregnancy  late  secondary  rupture  may  result  from  hemorrhages 
into  the  gestation-sac,  due  to  separation  of  the  placenta,  or  from 
the  overdistention  due  to  the  accumulation  of  amniotic  fluid.  If 
this  rupture  of  the  broad  ligament  involves  the  placenta  the 
mother  dies  almost  invariably  from  the  fearful  hemorrhage  that 
occurs.  In  other  instances  the  thin  peritoneum  may  suddenly 
or  gradually  yield,  and  the  child  escape  into  the  abdomen,  the 
case  proceeding  as  one  of  abdominal  pregnancy;  Michie's  case 
is  a  typical  illustration  of  tliis  variety,  although  the  child  was 
dead  at  the  time  of  operation.  There  yet  remains  another  course 
of  behavior  for  an  extraperitoneal  rupture.  Under  favorable 
conditions,  after  rupture  into  the  broad  ligament,  the  fetus  may 
survive  and  pregnancy  advance  as  a  true  broad-ligament  or  tubo- 
ligamentary  pregnancy,  that  is,  the  placenta  remains  attached  to 
the  tube  and  the  fetus  is  extruded  into  the  broad  ligament.  This 
condition  is  sometimes  described  as  subperitoneopelvic,  which  it 
is  at  first,  but,  as  IMr.  Taylor  says,  this  term  is  inadequate  if  the 
fetus  continues  to  grow,  and  it  is  therefore  spoken  of  as  sub- 
peritoneo-abdominal ;  it  seems  that  the  term  '  broad-ligament 
pregnancy '  is  comprehensive  and  quite  sufficient. 

In  this  form  of  pregnancy  the  placenta  usually  overlies  the 
fetus,  and  gradually,  as  the  gestation  advances,  the  peritoneum  is 
raised  from  its  visceral  and  parietal  attachments  to  accommodate 
the  advancing  gestation.  Hart  and  Carter's,  and  Webster's  sec- 
tions show  the  peritoneum  raised  from  the  uterus,  bladder,  and 
anterior  and  lateral  abdominal  wall,  so  that  a  large  portion  of 
the  gestation-sac  lies  in  front  of  the  peritoneum  in  direct  contact 
with    the    anterior   parietes.     These    sections    demonstrated    so 
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clearly  this  anterior  evolution  of  broad-ligament  pregnancy  that 
it  has  been  assumed  by  many  that  this  is  the  usual  form  of 
development.  Dunning,  referring  to  Hart  and  Carter's  case, 
published  in  1883,  says  that  he  has  collected  52  cases  of  advanced 
broad-ligament  pregnancies,  and  that  in  only  2  did  the  fetus  and 
placenta  bear  such  an  anatomical  relation  to  the  abdominal  vi^all. 
He  then  describes  his  own  case  which  is  typical  of  posterior  liga- 
mentary  evolution,  wherein  the  peritoneum  was  raised  from  the 
pouch  of  Douglas,  from  the  rectum,  uterus,  and  posterior  pelvic 
wall  as  high  as  the  sacral  promontory.  The  releasing  of  the  peri- 
toneum from  the  sacral  promontory,  as  Mr.  Taylor  remarks,  seems 
to  be  sufificient  to  accommodate  the  gestation.  Taylor  confirms 
Dunning's  assertion  that  posterior  ligamentary  development  is 
the  most  common  mode  of  invasion  in  a  broad-ligament  preg- 
nancy. The  placenta  in  the  early  stage  of  broad-ligament  preg- 
nancy, as  previously  remarked,  usually  overlies  the  fetus.  In 
the  abdominal  evolution,  whether  by  anterior  or  posterior  liga- 
mentary evolution,  the  fetus  ascends  and  is  generally  found 
higher  and  freer  in  the  abdomen  than  the  placenta.  Should  a 
broad-ligament  pregnancy  from  any  cause  perish  prior  to  ma- 
turity without  rupture,  the  fetus  and  its  secundines  may  remain 
inoffensive  for  an  indefinite  time ;  but  usually  the  cause  leading 
to  the  death  of  the  fetus  is  degenerative  changes  in  the  placenta, 
giving  rise  to  hemorrhage,  which,  though  not  necessarily  suffi- 
cient to  cause  rupture,  is  very  likely  to  invite  infection,  and  we 
have  the  whole  mass  undergoing  suppurative  changes. 

Intraperitoneal  Hematocele:  Reviewing  the  causes  of  intra- 
peritoneal hemorrhage,  we  find  that  the  bleeding  may  arise  in 
connection  with  tubal  mole,  tubal  abortion,  and  tubal  rupture.  In 
retained  tubal  mole  the  hemorrhage  may  be  very  slow  and  may 
accumulate  in  the  pelvis.  A  similar  behavior  exceptionally  at- 
tends tubal  abortion.  With  rupture  of  the  tube  there  is,  as  a 
rule,  such  copious  hemorrhage  that  nature  hasn't  time  to  confine 
it  to  the  pelvis.  A  pregnant  tube  usually  occupies  a  retro-uterine 
position,  and  rests  in  the  cavity  of  the  cul-de-sac.  Mr.  Taylor's 
original  drawings  very  correctly  illustrate  the  conditions  usually 
encountered.  But  occasionally  we  find  that  the  tube,  intact  or 
ruptured,  occupies  an  interior  position,  in  relation  to  the  bladder 
and  anterior  surface  of  the  uterus.     Doran,  ]\Ieek,  and  McLean 
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report  such  cases  in  the  advanced  stage  of  pregnancy.     I  have 
seen  this  relative  position  only  in  the  early  stage. 

The  position  of  the  tube,  preexisting  adhesions,  and  the  rapid- 
ity of  the  blood-eflfusion  determine  the  position,  shape,  and  sta- 
bility of  intraperitoneal  hematocele.  If  conditions  are  favorable 
for  blood-coagulation,  the  tumor  lies  behind  the  uterus  and  gen- 
erally pushes  that  organ  forward,  sometimes  raising  it  entirely 
out  of  the  pelvis.  The  uterus  may  lie  centrally,  or  be  quite  later- 
ally displaced.  If  the  uterus  is  found  to  be  central  in  position 
the  hemorrhage  is  probably  intraperitoneal.  In  other  instances 
the  uterus  is  covered  and  forced  downward  and  backward  by  the 
accumulating  hematocele.  In  escaping  from  the  tube  the  blood 
accumulates  in  the  cul-de-sac,  the  intestines  are  floated  out,  and 
there  is  quickly  excited  an  adhesive  peritonitis,  agglutinating  in- 
testines and  omentum,  fundus  uteri,  bladder,  and  anterior  parie- 
tes,  the  whole  soldered  mass  covering  and  encapsulating  the 
slowly  accumulating  blood.  In  the  center  of  the  blood-clot  lies 
the  tube,  and  from  it,  either  through  rent  or  abdominal  ostium, 
from  time  to  time  fresh  hemorrhage  is  poured  out,  so  that  the 
fresh  blood  accumulates  centrally,  and  the  temporary  limitations 
yield  for  its  accommodation.  In  this  way  a  distinct  intraperi- 
toneal tumor  may  be  formed,  irregular  in  outline,  elastic  or  fluc- 
tuating to  the  feel.  Inevitably  more  copious  hemorrhage  will 
occur,  rupturing  the  temporary  limiting  walls  and  deluging  the 
peritoneal  cavity. 

The  influence  of  preexisting  adhesions  upon  the  position  and 
direction  of  burrowing  of  intraperitoneal  hemorrhage  has  been 
remarked  by  all  operators  of  experience.  In  a  case  upon 
which  I  operated  six  days  after  the  primary  rupture,  there  was 
a  history  of  long-standing  pelvic  peritonitis.  The  uterus  was 
firmly  fixed  in  retrodisplacement,  the  omentum  was  widely 
attached  to  fundus  uteri,  bladder,  and  anterior  abdominal  parie- 
tes,  concealing  all  of  the  left  tube  and  ovary ;  the  pregnant  right 
tube  was  only  partially  covered  by  omentum.  The  rupture  had 
occurred  upon  its  anterior  peritoneal  surface,  and  in  the  rent  there 
lay  a  fetus  two  inches  long.  The  effused  blood  had  escaped 
between  the  omentum  and  the  anterior  parietes,  and  lay  as  a 
shield,  two  inches  thick  and  firmly  coagulated,  over  omentum 
and    intestines.     Three   pints    of   this   coagulum    were    removed 


ECTOPIC   GESTATION.  835 

before  securing  the  tube.  The  omentum  had  so  thoroughly  pro- 
tected the  general  cavity  that  there  was  no  blood  in  the  pelvis  or 
among  the  intestines.  This  case  presented  many  confusing  phys- 
ical signs,  though  the  history  and  general  symptoms  enabled  Drs. 
Buist,  Wilson,  and  myself  to  quickly  agree  upon  a  diagnosis  of 
tubal  pregnancy  with  rupture.  The  disposition  of  the  blood- 
clot  and  displacement  of  uterus  and  appendages  in  this  case  is, 
perhaps,  unique,  yet  it  illustrates  in  a  most  striking  manner  the 
influence  exerted  by  previous  adhesions  upon  the  disposition  of 
effused  intraperitoneal  blood. 

A  gravid  tube,  prolapsing  to  the  side  and  behind  the  uterus, 
folds  over  it  both  layers  of  the  broad  ligament,  and  prior  to  rup- 
ture or  leakage  adhesions  may  form  between  the  broad  ligament, 
omentum,  viscera,  and  posterior  parietes,  thus  excluding  the 
ovary,  tube,  and  its  contained  fruit-sac  from  the  general  cavity. 
Should  bleeding  occur  under  these  circumstances,  encapsulation 
is  probable.  It  is  this  state  of  affairs  which  is  so  frequently 
mistaken  for  extraperitoneal  rupture.  I  know  the  error  is  com- 
mon. In  ruptures,  early  or  late,  but  especially  in  early  ones,  with 
free  bleeding  there  is  no  effort  to  a  pelvic  restriction,  and  we  find 
the  blood  filling  the  lower  spaces  of  the  abdomen  ;  and  while  gen- 
erally dift'use,  blood,  differing  from  ascitic  fluid,  shows  a  tendency 
to  accumulate  in  certain  areas,  and  owing  to  its  consistency,  to 
gravitate  more  slowly  to  dependent  positions.  It  is  only,  then,  in 
moderate  hemorrhage,  with  nature  assisting  to  encystment  and 
pelvic  restriction,  that  we  have  a  distinct  pelvic  tumor,  which 
bulges  the  vagina  and  is  constant  on  change  of  posture,  formed 
from  an  intraperitoneal  rupture  or  abortion. 

It  must  be  admitted  that  intraperitoneal  hemorrhage  may  be 
occasionally  due  to  reflux  menstruation,  and  is  sometimes  occa- 
sioned by  a  ruptured  hematoma  ovarii,  the  pathological  status  of 
which  is  not  understood.  Barring  these  extremely  exceptional 
causes,  and,  of  course,  traumata,  intraperitoneal  hematocele  is 
practically  universally  due  to  tubal  gestation.  It  is  somewhat 
surprising,  then,  to  see  a  recent  statement  from  Webster,  that  in 
146  cases  of  intraperitoneal  hemorrhage  collected  from  various 
sources,  only  28  per  cent,  were  due  to  ectopic  pregnancy.  Web- 
ster considers  these  statistics  misleading,  and  they  certainly  must 
be,  being  disputed  by  Cullingworth  who  performed  abdominal 
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section  in  20  cases  for  hematocele,  and  in  every  instance  it  was 
associated  with  tubal  pregnancy. 

Broad-Ligament  Hematoma:  In  83  operations  for  ectopic  ges- 
tation Price  states  that  he  has  never  seen  an  extraperitoneal  rup- 
ture. When  you  open  the  abdomen  for  supposed  tubal  pregnancy 
and  find  lying  to  one  side  the  dark-purple  tumor,  the  round  liga- 
ment passing  over  its  anterior  surface,  the  Fallopian  tube  some- 
what expanded  and  enlarged  upon  some  portion  of  its  upper 
surface,  the  ovary  usually  flattened  and  displaced  toward  the 
outer  pelvic  wall,  the  uterus  generally  elevated  out  of  the  pelvis, 
displaced  to  the  side  opposite  to  the  tumor  and  occupying  the 
same  relations  to  the  tumor  as  it  does  to  an  intraligamentary 
cyst,  and  further,  when  the  peritoneum  is  found  raised  from  the 
posterior  surface  of  the  uterus  and  from  Douglas's  cul-de-sac, 
and  in  some  cases  the  anterior  reflection  of  the  broad  ligament 
elevated  from  its  cellular  attachment,  and  if  by  incision  over  the 
tumor  through  one  layer  of  peritoneum  liquid  or  clotted  blood 
is  exposed,  you  have  in  this  demonstration,  proved  by  actual 
findings,  sufficient  criteria  upon  which  to  base  the  diagnosis  of 
an  extraperitoneal  hematoma. 

It  must  be  granted  that  inflammation  and  adhesions  may  so 
thicken  and  alter  the  capsule  that  it  is  sometimes  difficult  to 
ascertain  these  determinate  points,  but  any  argument  that  at- 
tempts to  sustain  the  position  that  tubal  pregnancy  never  rup- 
tures downward  between  the  folds  of  the  broad  ligament  is  a 
reflection  upon  the  integrity  and  intelligence  of  the  vast  majority 
of  surgeons  engaged  in  this  line  of  work. 

The  condition  is  closely  simulated  by  intraperitoneal  rupture 
amid  preformed  adhesions,  above  described.  A  broad-ligament 
hematoma  accumulates  subperitoneally  between  the  layers  of  the 
Ugamentum  latum  laterally  and  above,  and  the  fascio-muscular  pelvic 
floor  below.  It  dissects  around  the  rectum,  raises  the  peritoneum 
from  the  recto-uterine  space,  elevates  the  uterus,  sometimes  bur- 
rows beneath  its  posterior  peritoneal  envelope,  and  makes  its  way 
into  the  opposite  side.  Usually  the  mass  is  localized  upon  one 
side,  flat  upon  its  upper  surface,  rareh'  rising  above  the  brim  of 
the  pelvis,  and  bulging  the  vagina  as  an  elastic  tumor.  When 
the  effusion  occurs  upon  the  left  side,  through  tension  upon  the 
pelvic   fascia   there    is    annular    constriction    of   the    rectum.     If 
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operators  would  make  autopsies  upon  some  of  their  cases  of 
supravaginal  hysterectomies,  they  would  occasionally  find  oppor- 
tunity for  studying  this  picture  of  extraperitoneal  hematocele, 
and  would  learn  the  dissecting  power  of  the  blood  so  confined. 

It  is  hardly  fair  to  state,  though  practical  work  would  indicate 
it,  that  intraperitoneal  hematocele  is  always  associated  with  tu- 
bal pregnancy.  On  the  other  hand,  extraperitoneal  effusion,  that 
is,  broad-ligament  hematoma,  is  a  common  occurrence,  due  to 
many  causes,  but  only  occasionally  to  tubal  rupture. 

Infection:  Extraperitoneal  hematocele,  from  its  relation  to  the 
rectum,  is  especially  liable  to  infection ;  and  its  conversion  into 
an  abscess  is  a  frequent  sequel.  On  the  other  hand,  suppuration 
is  extremely  unlikely  to  occur  in  intraperitoneal  accumulations 
of  blood,  because  patients  usually  die  from  hemorrhage  before 
infection  can  occur;  yet  when  pyosalpinx  exists  upon  the  same 
side,  as  is  occasionally  seen,  or,  as  very  frequently  happens,  in- 
volves the  unimpregnated  tube,  we  have  the  chance  of  infection 
from  this  source  as  well  as  from  contiguous  and  involved  intes- 
tine. In  those  cases  in  which  pregnancy  continues  after  rupture 
either  as  a  tubo-abdominal  or  as  a  broad-ligament  pregnancy,  the 
gestation-sac  is  constantly  exposed  to  the  danger  of  infection, 
precipitated  by  slight  hemorrhages  or  bowel-pressure.  After  the 
death  of  the  fetus,  either  before  or  after  full  term,  the  causes  lead- 
ing to  death  may  invite  infection.  Usually  when  suppuration 
involves  the  fetus  the  process  is  a  very  slow  one,  about  60  per  cent, 
of  the  mothers  dying  from  septicemia.  The  abscess  containing  disin- 
tegrated fetus  may  open  through  many  avenues,  usually  into  the 
large  intestine  or  rectum,  or  else  through  the  abdominal  wall  or 
vagina.  Tuttle  recently  describes  a  case  in  which  the  entire  fetus 
was  expelled  by  the  rectum.  Baatz  reports  a  case  in  which  the 
tubal  sac  opened  into  the  bladder  and  pieces  of  bone  came  away 
during  micturition ;  with  the  aid  of  the  cystoscope  he  removed 
large  masses  of  bone  and  pus  from  the  bladder.  He  is  able  to 
find  13  similar  cases  reported.  Infection  does  not  necessarily  fol- 
low the  death  of  the  fetus.  The  placenta  may  become  throm- 
bosed and  atrophied ;  there  is  gradual  absorption  of  the  amniotic 
fluid,  ancl  the  fetus  itself  may  undergo  mummification,  become  a 
lithopedion  or  adipocere,  in  which  state  it  may  remain  quiescent 
for  years.     Dr.  Fort  recently  reported  to  the  Nashville  Academy 
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of  Medicine  the  death  of  a  woman  through  suppuration  and  ex- 
haustion attending  the  discharge  of  fetal  parts ;  this  woman  I  had 
examined  fourteen  years  before  after  spurious  labor,  and  had  rec- 
ognized extra-uterine  pregnancy. 

A  retained  fetus  is  a  source  of  constant  danger.  Atrophj-  and 
complete  absorption  of  the  placenta  should  be  expected  after  the 
death  of  the  fetus.  These  changes,  however,  do  not  invariably 
occur ;  indeed,  the  thickest  portion  of  the  placenta  is  often  at 
the  site  of  its  acquired  blood-supply,  and  the  placenta  has  been 
known  to  enlarge  after  fetal  death.  It  is  now  held  that  there  is 
no  actual  growth  of  placental  tissue,  but  an  increase  in  size  may 
be  noted,  due  to  blood-extravasation  and  edema.  Suppuration 
in  the  presence  of  extra-uterine  gestation  is  not  necessarily  con- 
nected with  or  caused  b)'  the  gestation.  In  the  etiology  we  em- 
phasized how  frequentl}^  the  appendages  were  found  diseased, 
and  while  acknowledging  myself  somewhat  behind  the  times,  I 
must  hold  that  inflammation  is  in  many  instances  responsible  for 
the  misplacement.  It  is,  therefore,  not  surprising  that  cases  are 
occasionally  met  with  showing  advanced  inflammatory  processes 
involving  the  tube.  Noble,  and  others  have  reported  cases  of 
tubal  gestation  in  one  tube  and  pyosalpinx  of  the  other.  A  verj' 
unusual  case,  but  not  at  all  improbable,  according  to  the  author's 
conception,  is  that  reported  by  Hare,  in  which  there  was  pus  in 
both  tubes  with  pregnancy  in  the  fimbriated  extremity  of  the 
right  tube.  He  thinks  that  infection  followed  the  impregnation 
in  this  instance. 

There  is  evidently  a  tendency  to  recurrence  of  ectopic  gesta- 
tion. But  few  authors  have  failed  to  meet  with  one  or  more  in- 
stances ;  I  have  met  with  two  instances  in  fifty-eight  cases.  Var- 
nier  and  Sens  have  studied  96  cases,  reported  as  repeated  ectopic 
gestations.  They  retain  65  of  these  as  beyond  dispute,  all  bilat- 
eral. More  unusual,  however,  are  cases  of  same  sided  and  same 
sited  tubal  pregnancy.  Stahl  reports  a  very  interesting  case  of 
this  nature,  and  refers  to  the  reports  of  Haydon,  Coe,  and  Henri- 
cus  of  similar  cases.  Coe's  case,  while  same  sided,  was  not  same 
sited.  Stahl's  patient  had  three  celiotomies  within  eighteen 
months,  two  for  right  sided  tubal  pregnancies,  and  one  for  left 
cystic  ovary.  The  occurrence  of  early  tubal  abortion  certainly 
explains  the   possibility   or  even   liability  to   a   reoccurrence   of 
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pregnancy  in  the  same  tube.  The  explanation  of  the  tendency  to 
repeated  gestation  is  probably  bilateral  atrophy  or  insufficiency 
of  development.  Though  numerous  cases  are  reported  of  re- 
peated pregnancies,  in  1899  Ferguson  could  collect  only  14  cases 
in  which  laparotomy  had  been  performed  twice.  Surely  his  work 
was  not  thorough.  Pregnancy  may  be  encountered  in  both  tubes. 
In  Noble's  case  on  one  side  the  gestation  was  supposed  to  be  of 
about  ten  weeks'  duration,  and  on  the  other  of  about  four  weeks. 
And  there  may  be  twin  pregnancy  in  the  same  tube  (Henricus). 
Lately  comes  the  report  from  Dr.  Krusen,  published  in  American 
Medicine,  January  4,  1902,  in  which  the  Fallopian  tube  contained 
triplets,  apparently  in  the  second  month  of  gestation. 

Pregnancy  may  occur  concurrently  in  the  tube  and  uterus. 
This  most  unusual  condition  has  received  analytical  study  by 
Dr.  Gustav  Zinke,  of  Ohio ;  and  his  paper  before  the  Pan-Ameri- 
can Medical  Congress,  in  Havana,  1901,  is  an  exhaustive  resume 
of  the  subject.  From  all  sources  he  collects  88  authentic  cases, 
including  one  of  his  own.  When  the  pregnant  tube  ruptures 
early  the  uterine  pregnancy  is  not  necessarily  interfered  with. 
Celiotomy  may  relieve  the  emergency,  or,  as  in  most  instances  of 
this  complication,  the  rupture  has  been  intraligamentary.  In 
only  26  of  the  collected  cases  did  the  uterine  pregnancy  advance 
to  full  term,  and  in  18  only  did  both  fetuses  develop  to  the  end 
of  the  ninth  month.  If  rupture  occurs  early  into  the  peritoneal 
cavity,  the  symptoms  of  intraperitoneal  hemorrhage  will  prob- 
ably be  so  impressive  as  to  thrust  a  true  diagnosis  upon  us,  re- 
gardless of  the  possibility  of  intra-uterine  pregnancy.  When, 
however,  the  symptoms  of  rupture  are  slight  and  its  consequences 
delayed,  either  by  the  continuation  of  the  ectopic  gestation  or  by 
conservative  preservation  of  the  ectopic  fetus,  the  advancing 
uterine  pregnancy  conceals  the  complicating  condition,  and  the 
true  status  of  the  case  is  not  recognized  until  after  the  uterus  is 
emptied,  either  prematurely  or  at  term. 

Interstitial  Pregnancy:  If  the  fertilized  ovum  becomes  attached 
and  develops  in  that  portion  of  the  Fallopian  tube  traversing  the 
uterine  wall,  it  is  designated  an  interstitial  pregnancy.  The 
gestation-sac  must  lie  between  the  mucous  membrane  and  peri- 
toneum, and  should,  if  properly  restricted,  show  muscular  cover- 
ing on  all  sides.     The  tumor  is  intimately  connected  with  and  is 
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a  part  of  the  uterus ;  the  round  Hgament  and  Fallopian  tube  lie 
to  the  outer  side  of  the  gestation-sac.  Many  cases,  pronounced 
interstitial,  are  instances  of  pregnancy  in  one  horn  of  a  bicornute 
uterus,  or  else  are  isthmic  pregnancies  that  have  invaded  the 
uterus.  In  the  latter  class  Mr.  Taylor  places  Cullingworth's  case, 
and  I  am  quite  sure  now,  after  my  studies  upon  this  subject,  that 
a  case  reported  by  me  as  interstitial  was  really  isthmic  in  charac- 
ter. This  form  of  pregnancy  is  exceedingly  rare ;  there  are  but 
very  few  cases  reported.  In  1324  cases  of  extra-uterine  fetation 
Beckmann  found  only  40  of  the  interstitial  variety.  One  of  the 
most  accurately  described  and  unquestioned  cases  is  recorded  by 
Dunning.  Mr.  Tait  says:  "An  interstitial  pregnancy  ruptures 
uniformly,  so  far  as  we  know,  into  the  peritoneal  cavity,"  and 
this  rupture  always  occurs  before  the  fifth  month.  Mr.  Taylor, 
also,  asserts  that  the  only  rupture  that  is  known  to  occur  is  into 
the  abdominal  cavity.  Other  authorities  contend  that  in  advanced 
gestation  rupture  may  occur  into  the  uterus,  or  simultaneously 
into  the  uterus  and  peritoneal  cavity.  There  are  three  cases  on 
record,  quoted  by  Dunning,  of  rupture  into  the  broad  ligament. 
Intraperitoneal  rupture  of  an  interstitial  pregnancy  behaves  in 
every  way  similarly  to  an  intraperitoneal  rupture  of  the  free 
portion  of  the  tube.  It  is,  perhaps,  more  immediately  fatal  from 
excessive  hemorrhage.  Its  other  features  are  covered  in  the  gen- 
eral pathology  already  given. 

Ovarian  Pregnancy:  The  question  of  ovarian  pregnancy  will 
not  down.  The  statement  that  it  is  possible  but  very  improb- 
able, so  repeatedly  made  in  all  text-books,  conveys  but  little 
information.  If  there  is  such  a  pathological  accident  as  the  fer- 
tilization of  the  ovum  in  a  Graafian  follicle,  then  it  is  far  more 
frequent  than  is  imagined,  and  blood-cysts  of  the  ovary  will 
probably  be  found  to  be  the  consequences  of  it.  Sutton,  and 
Doran  for  a  long  time  maintained  its  impossibility,  but  both  con- 
cede now  that  it  does  occur.  From  personal  examination  of  the 
specimens  of  Van  Tussenbrock,  and  of  Anning  and  Littlewood, 
Sutton  regards  them  as  incontestable  proof  of  the  existence  of 
ovarian  pregnancy.  Professor  Galabin  has  always  maintained 
that  ovarian  pregnancy  did  occur.  Gilford,  in  a  review  of  prac- 
tically all  collected  cases,  especially  of  the  two  above  referred  to, 
that  of  Dr.  Croft,  and  one  of  his  own,  concludes  that  there  is 
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such  a  thing  as  ovarian  pregnancy,  and  that  it  is  not  so  rare  an 
occurrence.  He  collects  i6  cases  which  he  regards  as  instances 
of  true  ovarian  pregnancy,  and  12  that  are  probably  so.  Web- 
ster, as  late  as  1901,  in  reviewing  Tussenbrock's  case,  denies  that 
it  in  any  way  establishes  the  existence  of  ovarian  gestation.  And 
he  maintains  on  phylogenetic  grounds  that  there  is  strong  pre- 
sumption that  the  fertilized  ovum  in  the  human  subject  can  begin 
its  development  only  in  tissues  derived  from  the  Mtillerian  tract. 

Symptoms. — Any  woman  of  procreative  age  and  physiological 
genital  functions  after  insemination  may  become  the  bearer  of  an 
ectopic  fetus.  It  is  met  with  in  early  sexual  life  and  in  those 
approaching  the  climacteric,  but  it  is  most  common  between  the 
ages  of  25  and  35  years.  Statistics  show  that  those  who  indulge 
in  illicit  intercourse  are  somewhat  liable  to  this  misfortune.  It 
may  be  observed  in  the  nullipara  and  in  the  multipara.  A  period 
of  sterility,  varying  from  one  to  many  years,  often  precedes  the 
occurrence  of  ectopic  gestation.  So  frequently  do  we  find  this 
recorded  in  the  clinical  histories  of  these  cases  that  it  is  now 
regarded  as  the  rule.  Due  attention  and  significance  should  be 
attached  to  it,  yet  we  should  never  esteem  it  of  essential  value. 
We  find  mention  of  ectopic  gestations  occurring  in  the  first 
months  after  confinement.  In  several  instances  I  have  met  with 
it  close  upon  the  heels  of  abortion.  That  pregnancy  may  occur 
the  general  system  must  approach  something  near  a  physiolog- 
ical basis,  and,  as  some  one  has  remarked,  prior  to  the  occurrence 
of  ectopic  gestation  women  often  declare  that  they  were  in  ex- 
cellent health,  in  better,  perhaps,  than  they  had  been  for  months. 
This  in  no  manner  excludes  previous  inflammation  of  the  genital 
tract,  a  condition  we  have  elsewhere  admitted  as  having  a  dis- 
tinct etiological  bearing  in  a  certain  number  of  cases.  This  pre- 
vious state  of  well-being  merely  argues  an  arrest  or  period  of 
quiescence  in  the  infection.  In  others  the  history  is  clear  of  any- 
thing approaching  a  genital  disorder. 

The  symptomatology  of  extra-uterine  gestation  embraces  the 
symptoms  of  the  pregnant  state  and  the  symptoms  of  its  ectopic 
character.  Those  symptoms  and  signs,  local  and  reflex,  respon- 
sive to  gestation,  are  not  diagnostic  of  the  condition  under  con- 
sideration ;  they  are  but  contributing  evidence  in  establishing  the 
proof  of  pregnancy.     This  evidence  is  often  precluded  on  physio- 
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logical  grounds ;  or,  more  clearly  stated,  a  lactating  woman  with 
normally  suspended  menstruation  w'ould,  through  the  breast- 
signs  and  menstrual  functions,  furnish  no  clue  to  a  state  of  preg- 
nancy. It  is  still  more  important  that  we  appreciate  that  in  the 
early  stage  of  ectopic  fetation,  that  is, within  the  first  three  months, 
the  period  of  greatest  danger,  many,  if  not  all,  of  the  collateral 
symptoms  of  pregnancy  maj'  be  wanting.  Upon  the  other  hand, 
patient  inquirj'  may  elicit  sj-mptoms  indicative  of  pregnancy, 
which  will  open  our  minds  to  the  formation  of  proper  conclu- 
sions. The  symptoms  of  uterine  pregnancy  are  evolved  in  its 
several  stages,  and  these,  though  somewhat  imperfectly,  apply  to 
ectopic  gestation. 

Fifteen  years  ago  there  were  certain  signs  and  symptoms  which 
were  regarded,  when  taken  collectively,  as  pathognomonic  of 
ectopic  gestation.  How  many  cases  fail  to  be  recognized,  meas- 
ured by  this  standard,  one  is  unable  to  saJ^  The  profession  was 
then  only  beginning  to  realize  the  value  of  Tait's  teaching.  In 
latter  days  there  seems  to  be  a  well-organized  crusade  determined 
to  despoil  the  so-called  classical  symptoms  of  ectopic  gestation. 
Every  feature  has  been  attacked  and  shown  to  be  of  inconstant 
value.  It  would  seem  that,  as  the  result  of  this  discredit  of  the 
value  of  the  symptoms,  there  would  be  fewer  correct  diagnoses ; 
but  just  the  reverse  has  followed.  We  now  hold  each  symptom 
of  some  value,  no  single  one  is  considered  pathognostic ;  and  the 
group  of  symptoms,  regarded  as  classical,  is  rarely  met  with  in 
clinical  histories.  It  therefore  appears  to  be  appropriate  to  con- 
sider in  detail  the  phenomena  encountered  in  the  progress  of  an 
ectopic  gestation. 

Phenomena  of  Normal  Pregnancy:  In  the  early  months  of  ec- 
topic fetation  the  condition  of  pregnancy  may  be  emphatically 
impressed  upon  the  patient,  if  she  has  experienced  maternity ;  or 
other  multiparae  disclaim  the  possibility  of  pregnancy,  declaring 
that  they  have  not  the  general  sensations  usually  present.  The 
irregularities  of  menstruation  may,  in  one  instance,  strongly  point 
to  pregnancy,  and  in  another  discredit  it  entirely.  The  special 
disturbances  of  constipation,  vesical  irritation,  nausea,  are  vari- 
able symptoms,  often  wholly  absent  in  early  ectopic  pregnancy, 
while  in  some  patients  they  may  be  quite  as  characteristic  as  in 
uterine  fetation.     The  breast-changes  are  especially  deceptive  in 
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the  early  months,  and  to  them  we  can  attach  but  little  importance 
prior  to  rupture.  In  uninterrupted  gestation,  after  the  viability 
of  the  child,  the  certain  signs  of  pregnancy  may  be  obtained: 
fetal  heart  and  placental  sounds,  fetal  movements,  and  palpation 
of  fetal  parts.  These  merely  indicate  that  there  is  a  state  of 
pregnancy  with  living  child ;  its  location  must  be  determined  by 
other  means. 

Pain:  A  comprehensive  idea  of  the  morbid  changes  in  ectopic 
gestation  will  in  a  great  measure  explain  the  causes  and  charac- 
ter of  the  pain,  which  is  present  at  some  time  in  its  history.  Pain 
may  be  due  to  conditions  preexisting  and  wholly  apart  from  the 
pregnancy.  The  presence  of  peritonitis,  salpingitis  of  the  af- 
fected or  opposite  side,  would  account  quite  sufficiently  for  the 
pain  experienced.  That  such  pain  is  intensified  under  the  turge- 
scence  incident  to  the  pregnancy,  without  any  necessarily  marked 
change  in  the  tube  or  fruit-sac,  seems  most  reasonable.  In  retro- 
displacement  of  the  uterus,  fixed  by  peritoneal  adhesions,  pain  is 
experienced  and  becomes  more  noticeable  on  account  of  the  in- 
creased vascularity  of  that  organ.  I  think  that  in  many  cases  of 
very  early  pain  we  have  in  peritonitis  a  sufficient  explanation. 
Pain  has  been  attributed  to  uterine  contractions;  undoubtedly 
this  is  one  element  in  its  production.  Free  uterine  hemorrhage, 
with  discharge  of  clots  and  decidua,  excites  labor-like  pains. 
Tubal  contractions  are  often  considered  the  cause  of  colicky 
pains.  The  tube,  no  doubt,  is  at  times  capable  of  muscular  work, 
but  the  effect  of  a  growing  ovum  in  the  tube  is  to  destroy  its 
muscular  coat,  hence  other  reasons  must  be  found  to  explain  the 
colicky  pains.  Janvrin  long  ago  attributed  colicky  pains  to 
slight  hemorrhages,  distention  of  the  tube,  and  slight  lacera- 
tion of  nerve  filaments.  Tait  considered  them  due  to  tears. 
These  slight  pains,  often  recurring  and  colicky,  are  quite 
characteristic  of  the  formation  of  tubal  mole,  with  an  effort 
at  tubal  abortion,  and  are  therefore  often  felt  in  the  early  stages 
of  gestation.  Another  cause  of  most  pronounced  pain  is  lacera- 
tion of  the  peritoneum  and  the  affront  to  it  due  to  the  sudden  in- 
pouring  of  blood  into  its  cavity.  Pain  is  oftentimes  due  to  pres- 
sure, especially  marked  when  caused  by  extraperitoneal  hemato- 
cele. The  pressure  upon  and  displacement  of  the  uterus  and 
bladder  causes  characteristically  heavy,  aching  pain.     The  ten- 
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sion,  constantly  increasing  in  those  cases  in  which  gestation  con- 
tinues, creates  a  sense  of  discomfort,  which  rather  distinguishes 
it  from  a  normally  placed  pregnancy.  The  compression  of  intes- 
tines and  ureters  causes  pain,  local  and  reflex  in  character.  Con- 
stantly during  the  progress  of  an  advanced  ectopic  gestation  pain 
may  occur  from  slight  hemorrhages  into  the  placenta.  And, 
finally,  we  have  the  pain  of  spurious  labor,  due  to  uterine  contrac- 
tions, violent  fetal  movements,  and  not  infrequently  to  slight 
hemorrhages.  After  the  death  of  the  fetus  great  suffering  may 
result  from  pressure  and  inflammation. 

The  seat  of  the  pain  is  the  lower  zone  of  the  abdomen,  usually 
felt  "  all  across."  It  is  not,  as  a  rule,  distinctly  localized  to  one 
iliac  region.  In  cases  of  rupture  the  pain  may  be  referred  to 
other  regions ;  in  one  of  my  patients  the  pain  was  felt  in  the  epi- 
gastric region  only.  In  advanced  gestation  there  may  be  pain 
from  pressure,  referred  to  the  extremities  and  genitals.  If  the 
ureter  is  involved  the  consequent  hydronephrosis  may  cause  a 
lumbar  pain. 

The  character  and  quality  of  pain  is  interesting.  From  it  we 
may  sometimes  judge  of  the  nature  of  the  changes  taking  place. 
The  pain  of  rupture  is  usually  a  sharp,  stabbing,  lancinating,  ter- 
rible, agonizing  pain.  This  pain  we  have  above  described  as 
being  due  chiefly  to  the  injury  to  the  peritoneum,  and  it  bears 
but  little  relation  to  the  amount  of  intraperitoneal  hemorrhage- 
The  colicky  pains,  so  conspicuously  mentioned  in  all  text-books, 
are  especially  indicative  of  the  formation  of  tubal  mole  and  the 
gradual  occurrence  of  tubal  abortion.  These  colicky  pains  occur 
at  frequent  intervals,  many  times  during  the  day,  and  are  usually 
attended  by  slight  depression.  Their  frequent  repetition  and 
transient  effects  distinguish  them  from  the  sudden  and  violent 
pain  of  rupture,  which,  if  recurrent,  will  be  at  longer  intervals, 
of  days  or  even  of  weeks.  Prior  to  rupture  and  perhaps  prior  to 
hemorrhage  in  the  gestation-sac,  pain  is  described  as  burning 
and  sometimes  as  throbbing.  This  is  due  to  the  increased  vas- 
cularity and  mild  peritonitis  excited.  The  labor-like  pains  are 
especially  characteristic  of  tubal  abortion  in  the  early  stage ;  and 
in  the  last  stage  of  pregnancy  they  occur  with  the  effort  at  spuri- 
ous labor.  The  accidents  of  ectopic  gestation  are  usually  at- 
tended by  pain,  yet  there  are  cases  that  reach  a  dangerous  stage 
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in  which  pain  is  insignificant,  or,  as  Boldt  has  observed,  entirely 
absent.  It  cannot  be  categorically  stated  that  the  pain  of  ectopic 
gestation  in  any  stage  is  distinctive  in  character.  It  has  a  pecu- 
liarity, however,  which  is  of  significance,  and  that  is  its  sudden 
unanticipated  onset. 

Shock:  Inseparably  connected  with  the  symptom  pain  is  the 
condition  of  shock.  We  so  often  hear  or  read  the  statement  that 
in  extra-uterine  pregnancy  "  shock  means  hemorrhage  "  that  we 
are  prone  to  attribute  the  vital  depression  exclusively  to  the  loss 
of  blood.  That  this  is  not  always  true,  experience  attests.  The 
•degree  of  shock  in  many  cases  of  rupture  is  out  of  all  proportion 
to  the  amount  of  blood  extravasated.  And  we  also  have  shock, 
mild  in  degree,  attending  the  pains  that  occur  from  formation 
of  a  tubal  mole  without  tubal  rupture.  It  therefore  appears  that 
the  injury  to  the  peritoneum,  either  from  complete  rupture  or  ex- 
treme distention,  as  in  intratubal  hemorrhage,  is  an  element  in 
the  production  of  shock.  Yet  it  must  not  be  denied  and  it  is  safe 
to  hold  that  shock  of  deep  degree  indicates  tubal  rupture  or  tubal 
abortion  with  free  hemorrhage,  and  that  progressive  and  con- 
tinued shock  unmistakably  denotes  unarrested  hemorrhage.  In 
the  early  stage,  prior  to  rupture,  and  in  those  cases  in  which 
rupture  is  very  slight,  the  patient  complains  of  pain,  perhaps 
colicky,  sharp  or  lancinating,  with  faintness  and  slight  nausea, 
and  she  may  pass  into  temporary  unconsciousness ;  from  this  she 
reacts.  These  phenomena  may  recur  at  variable  intervals,  may 
be  through  a  period  of  several  days  or  weeks,  until  the  final  catas- 
trophe of  rupture  occurs,  with  severe  hemorrhage,  when  she 
passes  into  profound  collapse.  With  many  patients  we  have  not 
these  prodromal  warnings.  Following  a  violent  and  sudden  on- 
set of  pain,  she  falls  to  the  floor  in  a  state  of  syncope,  exhibiting 
all  the  characteristics  of  acute  anemia.  Sudden  and  profound 
shock,  occurring  within  the  first  four  weeks  of  tubal  gestation, 
indicates  tubal  rupture  with  severe  intraperitoneal  hemorrhage. 
Milder  degrees  of  shock,  between  the  third  and  eighth  weeks, 
argue  the  possibility  of  tubal  abortion.  After  the  eighth  week 
shock  indicates  rupture.  Extraperitoneal  rupture,  with  its  nec- 
essarily limited  amount  of  hemorrhage,  is  not  attended  with  the 
same  severity  of  shock  as  is  intraperitoneal  rupture.  It  is  ex- 
ceptional for  patients  to  succumb  to  the  primary  shock  without 
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exhibiting  some  reaction,  though  of  temporary  character.  I  make 
this  statement  advisedh",  that  reaction  is  to  be  anticipated.  Yet, 
as  elsewhere  noted,  I  have  seen  two  patients  die  in  this  initial 
shock. 

The  pulse,  temperature,  behavior,  and  mental  condition  of  the 
patient  are  our  chief  guides.  The  pulse  becomes  small  and  run- 
ning in  character.  The  arterial  tension  is  low;  it  strikes  with  a 
little  jump  and  subsides  again.  If  hemorrhage  is  continuing  the 
shock  will  be  progressive.  If  you  count  the  pulse  every  ten  min- 
utes you  will  find  its  rate  increasing.  The  general  appearance  of 
the  woman  indicates  a  condition  of  acute  anemia ;  her  conjunc- 
tivae, lips,  and  gums  are  almost  as  pale  as  the  surrounding  skin. 
Her  eyes  are  sunken  and  anxious  in  e.xpression,  her  respiration 
sighing,  with  an  occasional  deep,  long-drawn  breath,  her  voice 
is  husky  and  she  speaks  in  a  whisper.  Her  surface  is  cold  and 
clammy,  her  fingernails  are  colorless,  her  t-emperature  subnormal. 
In  some  cases  the  patient  lies  very  still  and  quiet;  others  are 
extremely  restless.  Toward  the  end,  which  is  indicated  by  the 
flickering  and  wavering  pulse  and  dilated  pupils,  she  becomes 
delirious. 

Patients  who  react  after  the  primary  shock  remain  in  a  condi- 
tion of  anemia.  Usually  this  is  enhanced  by  uterine  hemorrhage 
and  by  slight  recurring  internal  hemorrhages.  Often  there  is 
decided  reactionary  temperature ;  I  have  several  times  found  copi- 
ous intraperitoneal  hemorrhage  followed  by  a  temperature  of 
102°  or  103°.  This  pyrexia  does  not  necessarily  indicate  infec- 
tion or  peritonitis,  but  is  due  to  the  absorption  of  the  extravasated 
blood. 

Menstrual  Disorders:  There  is  no  one  symptom  connected 
with  ectopic  gestation  concerning  which  there  have  been  such 
contradictory  statements  as  that  of  the  nature  of  the  menstrual 
disorders.  The  reasons  for  this  are  obvious.  There  is  no  con- 
stancv  in  case  of  this  symptom.  Weindler  observed  50  cases 
with  reference  to  the  character  of  the  disorder  present ;  in  18 
there  was  amenorrhea.  In  Hirst's  list  amenorrhea  was  present 
in  about  70  per  cent.  In  FrankeFs  there  was  amenorrhea  in  26 
out  of  54  cases.  In  my  own  experience  there  has  usually  been 
delayed  menstruation  for  a  week  or  two,  and  after  that  time 
irregular  uterine  hemorrhage.     It  has  rather  been  the  exception 
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for  patients  to  pass  over  two  periods.  In  some  instances  the 
menstruation  has  occurred  regularly  at  the  expected  time.  Usu- 
ally, if  the  period  is  delayed,  say  a  week  or  two,  when  it  does 
occur  the  uterine  hemorrhage  is  often  quite  profuse  and  more 
protracted.  Following  this  rather  free  bleeding  there  may  be 
spotting  noticed  for  variable  intervals,  with  reoccurrence  of  free 
uterine  hemorrhage.  The  blood  is  generally  dark,  thickish  in  its 
consistence  (Cullingworth).  It  occasionally  comes  in  gushes; 
patients  have  been  known  to  die  from  uterine  hemorrhage  in 
tubal  gestation.  The  quantity  of  blood  lost,  as  a  rule,  is  not 
great,  however,  and  this  is  one  of  the  features  that  distinguishes 
it  from  abortion.  The  occurrence  of  the  uterine  hemorrhage, 
Mr.  Taylor  thinks,  indicates  some  disturbance  in  the  gestation- 
sac,  and  generally  with  free  uterine  hemorrhage  and  discharge  of 
decidua  there  is  termination  of  the  pregnancy.  Gestation  may 
progress,  however,  after  the  uterus  has  cast  off  its  decidua.  With 
the  onset  of  violent  pain,  such  as  may  attend  rupture  or  abortion, 
there  is,  as  a  rule,  a  discharge  of  blood  from  the  uterus.  I  should 
say,  then,  that  in  the  majority  of  cases  there  is  usually  some  delay 
of  the  periods,  after  which  irregular  uterine  hemorrhage  is  the 
rule.  Coe's  statement  that  rupture  is  very  likely  to  occur  at  the 
time  of  the  expected  menstrual  period  is  well  sustained.  After 
primary  rupture,  should  pregnancy  continue,  amenorrhea  be- 
comes the  rule.  It  is  not  alone  upon  the  quantity,  the  time  of  occur- 
rence, and  the  consistency  of  the  uterine  hemorrhage  that  we 
rely  for  aid  in  the  diagnosis  of  ectopic  gestation.  The  bleeding 
comes  from  the  uterus  and  is  due  to  the  separation  of  the  decidua. 
The  finding  of  shreds  or  casts  of  this  membrane  in  the  uterine 
discharges  is  valuable  evidence.  In  many  cases  the  decidua  is 
passed  unawares ;  it  often  escapes  observation  ;  Grandin  recently 
says  that  he  has  seen  it  but  once. 

We  have  discussed  in  the  pathology  the  diagnostic  value  of  the 
decidual  membranes.  It  is  sufficient  to  say  here  that  as  a  means 
of  determinate  diagnosis  the  microscopical  examination  of  mem- 
branes from  the  uterus  has  proved  disappointing.  But  when  we 
can  obtain  the  history  of  the  discharge  of  such  substance  or  find 
portions  in  the  blood-clots  passed,  irrespective  of  the  micro- 
scopical showing,  it  is  of  value  when  taken  in  connection  with 
other  sisrns. 
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The  Uterus:  The  condition  of  the  uterus  and  its  position  de- 
pend upon  the  stage  of  gestation,  the  relations  of  the  gestation- 
tumor,  and,  if  rupture  has  occurred,  upon  the  direction  of  hemor- 
rhage, whether  extra-  or  intraperitoneal.  In  the  early  weeks  the 
mucous  membrane  of  the  vagina  and  cervix  shows  but  little 
change  in  color.  After  the  second  month  this  is  quite  noticeable. 
The  cervix  is  usually  hard,  but  if  hemorrhage  is  in  progress  and 
the  decidua  is  being  cast  off,  the  cervix  may  be  soft  and  os 
slightly  open.  It  is  generally  stated  that  the  uterus  is  enlarged, 
but  in  the  first  six  weeks  of  gestation  it  is  a  very  difficult  thing 
to  determine  this  enlargement.  If  we  have  reason  to  suspect 
that  pregnancy  has  existed  six  or  eight  weeks,  more  significant 
than  the  enlargement,  is  the  shape  of  the  uterus ;  it  is  not  ante- 
flexed  with  elongated  supravaginal  cervix  and  soft,  globular  en- 
largement of  the  body ;  though  enlarged,  it  retains  the  shape  of 
a  non-pregnant  uterus,  and  I  have  not  found  this  enlargement  to 
be  of  such  degree  that  one  could  definitely  declare  to  it;  it  is 
certainly  not  in  keeping  with  the  stage  of  pregnancy.  The  cavity 
of  the  uterus  increases  in  depth  in  early  pregnancy  from  33^2  to  4 
inches ;  in  advanced  pregnancy  it  rarely  measures  more  than  6 
inches.  The  position  of  the  organ  is  more  significant  than  its 
size.  Prior  to  rupture  the  uterus  is  movable.  It  may  be  and 
generally  is  displaced  to  the  side  opposite  to  the  pregnant  tube. 
In  intraperitoneal  hemorrhage  it  may  be  forced  forward  to  the 
pubis  and  elevated  out  of  the  pelvis.  If  previous  adhesions  and 
retrodisplacement  exist  it  may  underlie  the  blood-collection.  If 
the  pregnant  tube  falls  forward,  the  uterus  will  lie  in  retrodis- 
placement. In  extraperitoneal  hemorrhage  the  uterus  is  displaced 
laterally  and  is  often  elevated  out  of  the  pelvis. 

Tumor:  The  tumor  of  ectopic  gestation  is  formed  by  the  mis- 
placed pregnancy  as  it  develops  in  its  primary  and  secondary  posi- 
tions. There  is  also  a  tumor-like  formation  due  to  the  confine- 
ment and  coagulation  of  blood,  which  has  effused  in  consequence 
of  rupture  or  intraperitoneal  abortion.  The  embryo  and  its  sac  at  the 
fourth  week  give  a  tumor  about  the  size  of  a  pigeon's  egg  ;by  the  sixth 
week  it  has  become  as  large  as  an  English  walnut ;  in  eight  weeks,  as 
large  as  a  hen's  egg ;  in  twelve  weeks,  as  large  as  a  man's  fist ;  in  four 
months,  as  large  as  two  fists  (Smolsky).  These  approximate 
dimensions  will  Ejive  us  some  idea  of  the  size  of  the  tumor  to  be 
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found  before  the  accident  of  intratubal  hemorrhage.  In  the 
early  weeks  a  pregnancy  resident  in  the  free  portion  of  the  tube 
develops  a  distinct,  movable,  sometimes  apparently  pedunculated 
tumor.  It  is  ovoid  or  globular  in  shape.  Frequently  in  this 
stage  it  lies  quite  laterally  to  the  uterus  or  else  closely  behind  it. 
It  is  sharply  demarcated  from  the  uninvolved  part  of  the  tube, 
and  is  elastic  or  boggy  in  feel.  Extremely  characteristic  and 
important  is  a  sensation  of  pulsation  imparted  to  the  examiner's 
finger  by  the  enlarged  arteries.  Contractions  of  the  tube  are  said 
to  have  been  felt.  The  tumor  prior  to  rupture  is  usually  de- 
scribed as  tender  or  sensitive ;  Janvrin  especially  insists  upon  this 
quality  as  a  feature  present  before  rupture.  Others,  Mr.  Taylor 
among  them,  assert  that  pain  is  indicative  of  some  change  occur- 
ring in  the  gestation-sac,  leading  to  the  formation  of  mole.  My 
opportunities  for  deciding  this  question  have  been  limited ;  in  the 
only  cases  observed  prior  to  rupture,  the  very  sensitiveness  of  the 
tumor  led  me  to  think  that  it  was  inflammatory  disease  of  the 
tube.  The  mobility  of  the  tumor  may  be  limited  by  previous  ad- 
hesions. Its  position  may  be  lateral  to  the  uterus,  behind  it,  or, 
exceptionally,  forward  in  the  uterovesical  pouch.  We  frequently 
find  the  opposite  adnexa  normal.  It  is  valuable  and  guiding  in- 
formation if  upon  the  affected  side  we  can  find  two  lumps,  one 
the  ovary,  the  other  the  gestation-sac. 

With  the  occurrence  of  intratubal  hemorrhage  within  and  around 
the  fetal  membranes  the  tumor  rapidly  enlarges,  and  now  the  tube 
becomes  distended  in  a  great  part  of  its  length ;  it  is  tense,  hard, 
irregular,  generally  sausage-shaped.  It  is  no  longer  movable, 
quickly  acquires  adhesions,  and  usually  lies  in  the  cul-de-sac, 
there  to  await  the  indefinite  but  certain  accident  of  rupture  or 
abortion.  When  tubal  abortion  occurs,  either  before  or  at  the 
time  of  escape,  the  hemorrhage,  if  moderate,  accumulates  in  the 
pelvis.  Intraperitoneal  hematocele  is  generally  attributable  to 
tubal  abortion  or  to  rupture  with  moderate  bleeding.  It  must 
not  be  inferred  that  tubal  abortion  gives  rise  only  to  moderate 
hemorrhage ;  on  the  contrary,  it  may  be  as  copious  and  continuous 
as  that  following  rupture.  If  from  either  of  these  accidents  or 
from  secondary  rupture,  then,  there  occur  free  and  repeated  hem- 
orrhages, there  is  but  little  time  for  the  formation  of  pelvic 
hematocele.     The   torrent   of  blood   deluges   the   cavity.     There 
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is  no  distinct  tumor-formation,  but  an  ill-defined  mass.  The  ab- 
dominal muscles  are  rigid  at  first,  later  relaxed.  There  is  central 
resonance,  with  iliac  and  flank  dulness,  which  dulness  slowly 
disappears  on  change  of  posture  (Robson).  The  vaginal  vault 
seems  distended  and  full,  but  not  resisting ;  upon  elevation  of  the 
patient's  hips  the  fulness  disappears.  The  uterus  is  not  neces- 
sarily displaced.  And  more  to  the  point,  these  cases  of  copious 
intraperitoneal  hemorrhage  are  often  due  to  early  rupture ;  in 
such  cases  after  rupture  we  may  fail  to  find  an}'  tumor. 

When,  however,  the  hemorrhage  is  slow,  and  especially  when 
it  is  confined  by  preexisting  adhesions,  we  then  have  the  forma- 
tion of  a  conglomerate  tumor,  consisting  of  the  fetus  and  its 
membranes,  the  enlarged  tube,  and  coagulated  blood.  This  tu- 
mor is  situated  in  the  cul-de-sac  at  first,  gradually  fills  the  entire 
true  pelvis,  and  is  covered  by  adherent  omentum  and  intestines. 
Its  upper  border  is  rather  flat  and  stretches  across  the  lower  zone 
of  the  abdomen ;  or  it  may  lie  laterally,  extending  above  the  brim 
of  the  pelvis  into  the  iliac  region  and  forming  a  visible  and  pal- 
pable tumor.  It  bulges  into  the  vagina,  and  forms  a  convex, 
boggy,  doughy  mass  posterior  to  the  uterus,  usually  pushing  that 
organ  forward,  sometimes  upward  and  laterally.  We  may  some- 
times feel  the  fetus  through  the  vagina.  Bimanual  examination 
shows  the  tumor  to  be  indefinite  in  outline. 

If  the  rupture  has  occurred  between  the  layers  of  the  broad 
ligament  we  have  a  distinct  tumor-formation.  Immediately  after 
the  occurrence  of  the  hemorrhage  the  swelling  is  soft  and  elastic ; 
later,  it  becomes  more  resisting,  harder,  and  irregular.  It  bulges 
into  one  side  of  the  vagina,  displaces  the  uterus  extremely  to  the 
opposite  side,  and  often  elevates  it  out  of  the  pelvis.  By  bimanual 
palpation  the  swelling  is  convex  and  smooth  upon  its  upper  sur- 
face, fading  oflf  into  the  iliac  region.  The  whole  mass  is  fixed, 
immovable,  and  lies  distinctly  to  one  side  of  the  pelvis.  It  may 
increase  rapidly  with  recurring  hemorrhage,  spreading  behind 
or  to  the  opposite  side  of  the  uterus :  or,  with  arrest  of  bleeding, 
its  disappearance  from  day  to  da}'  by  absorption  is  noticed.  Both 
in  intra-  and  extraperitoneal  hematocele  I  have  noticed  discolor- 
ation of  the  surface  of  the  abdomen.  Very  different  from  intra- 
peritoneal hematocele,  this,  the  extraperitoneal,  causes  great 
pain  by  pressure  and  tension  upon  the  overlying  peritoneum.     It 
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constricts  the  rectum  about  four  inches  from  the  anus  and  ren- 
ders defecation  difficult. 

With  Hving  fetus  and  continued  broad-ligament  pregnancy  the 
gestation-sac  at  first  lies  in  the  pelvis,  occupying  the  same  rela- 
tion to  the  uterus  as  does  a  small  intraligamentary  cyst ;  but  as 
pregnancy  advances,  obeying  the  usual  lawr  of  posterior  liga- 
mentary  evolution,  the  tumor  assumes  a  central  abdominal  posi- 
tion, the  uterus  then  lying  immediately  in  front  of  it  or  laterally. 
The  tumor  now  has  its  individual  characteristics :  it  contains  a 
fetus  whose  separate  parts  may  be  palpated ;  owing  to  the  thin- 
ness of  the  gestation-sac,  they  appear  to  lie  immediately  beneath 
the  parietes.  Ballottement  may  occasionally  be  elicited  per  rec- 
tum or  vagina.  Fetal  movements  are  felt,  and  heart-sounds  are 
often  to  be  detected.  Placental  souffle  may  be  heard,  but  the 
position  of  the  placenta  deep  in  the  pelvis  may  obscure  this  sign. 
In  advanced  gestation  the  uterus  is  enlarged  sufficiently  to  be 
felt  above  the  pelvic  brim,  recognized  by  its  shape,  position,  con- 
tractions and  relaxations,  which  phenomena  have  been  observed 
in  the  gestation-sac,  also.  After  the  death  of  the  fetus,  as  is 
recognized  by  the  disappearance  of  heart-sounds  and  placental 
souffle,  and  by  cessation  of  stirrage,  there  is  absorption  of  the 
amniotic  fluid  and  rapid  decrease  in  the  size  of  the  tumor. 

Muscular  Rigidity:  This  is  a  sympathetic  response,  and  is 
noticeably  prominent  only  in  those  cases  of  sudden  intraperito- 
neal rupture;  it  is  only  transient  then  if  shock  is  profound.  It 
must  not  be  mistaken  for  the  voluntary  contraction,  a  protective 
effort  of  the  patient  against  rude  examination. 

Tenderness :  After  rupture  the  abdomer  is  immediately  hyper- 
sensitive, often  over  its  entire  surface.  In  profound  collapse  all 
sensibilities  are  obtunded.  The  tumor  formed  by  hematocele  is 
usually  very  tender  over  its  abdominal  surface,  much  more  so 
than  by  its  vaginal  approach.  Should  infection  occur,  the  whole 
abdomen  becomes  exquisitely  sensitive. 

Exploratory  Operation :  Should  symptoms  prove  indefinite  and 
physical  signs  obscure  and  inconclusive,  if  the  patient  is  in  a  pre- 
carious state,  we  are  fully  warranted  in  resorting  to  exploratory 
operation.  Opening  of  the  posterior  vaginal  cul-de-sac  will  dis- 
close  hemorrhage   and  permit  examination   of  the   adnexa.     In 
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cases  of  doubt  this  route  is  preferable  to  the  abdominal  for  diag- 
nostic purpose. 

Clinical  Picture  before  Rupture. — Ectopic  pregnancy  prior  to 
rupture  has  been  repeatedly  recognized  and  successfully  treated 
surgically.  One  operator,  Dr.  Baldwin,  of  Columbus,  Ohio,  has 
reported  ii  such  cases.  It  has  not  fallen  to  my  lot  to  make  this 
early  diagnosis. 

When  a  patient  in  comparatively  good  health,  with  a  previous 
history  of  pelvic  disorder  and  perhaps  sterility,  consults  you,  giv- 
ing a  menstrual  history  of  amenorrhea  varying  from  a  few  days 
to  two  or  three  weeks,  or  else  of  protracted  menstruation  with 
continued  spotting,  and  complaining  of  vague  atypical,  not  nec- 
essarily colicky  pains  in  the  pelvis,  of  peculiar  sensations,  morn- 
ing nausea,  and  sore  breasts,  we  should  think  of  the  possibility 
of  ectopic  gestation.  The  pelvic  examination,  showing  a  slightly 
enlarged  uterus,  a  small,  movable,  elastic,  pulsating  and  sensi- 
tive tubal  tumor,  lying  laterally  to  or  behind  the  uterus,  the 
contiguous  ovan,-  separately  palpable,  and  the  opposite  adnexa 
healthy,  we  have  sufficient  evidence  to  warrant  a  provisional  diag- 
nosis of  intact  ectopic  gestation. 

If  the  pains  become  more  conspicuous  and  of  a  more  definitely 
colicky  character,  if  uterine  hemorrhage  is  more  profuse  and  con- 
tains decidual  membrane,  if  the  tumor  is  larger  than  the  prob- 
able stage  of  gestation  warrants,  and  if  such  tumor  is  oblong, 
sausage-shaped,  extremely  sensitive,  hard  and  tense,  the  inference 
is  that  there  has  been  intratubal  bleeding,  that  gestation  is  at  an 
end,  and  that  a  tubal  mole  has  formed. 

When  a  patient  with  the  above  history  suffers  with  severe  col- 
icky pains,  or  with  pain  of  an  entirely  diflferent  character,  sharp 
and  cutting,  attended  by  slight  attacks  of  syncope,  which  show 
marked  tendency  to  recur  at  varying  inter\-als;  and  when  upon 
local  examination  we  detect  a  boggy  mass  behind  the  uterus,  the 
presumption  is  that  upon  operation  we  shall  find  intraperitoneal 
hematocele,  due  to  partial  or  complete  tubal  abortion. 

Clinical  Picture  at  the  Time  of  Rupture. — The  symptoms 
of  primary-  intraperitoneal  rupture  are  those  of  intraperitoneal 
hemorrhage,  characterized  by  severe  stabbing,  lancinating,  agon- 
izing pains,  felt  in  the  lower  portion  of  the  abdomen,  sometimes 
quite  definitely  upon  one   side,  occasionally  quite  remotely  re- 
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ferred,  accompanied  by  shock,  usually  somewhat  prolonged, 
rarely  deepening  into  profound  collapse ;  further  evidenced  by 
acute  anemia,  with  its  rapid  flickering  pulse,  ashy-pale  face, 
blanched  mucous  membranes,  cold  extremities  and  low  tempera- 
ture ;  by  hurried  respiration,  thirst,  perhaps  nausea  and  vomiting, 
sometimes  great  restlessness,  or  else  an  oblivious  apathy,  occa- 
sionally passing  into  a  wild  delirium  and  ending  in  death.  More 
commonly  there  is  slow  reaction.  The  patient  shows  the  effects 
of  the  storm  through  which  she  has  passed  by  her  great  prostra- 
tion ;  she  complains  of  dizziness  and  "  blind  spells  " ;  her  bowels 
are  constipated ;  frequently  there  is  retention  of  urine ;  she  also 
complains  of  soreness  in  her  abdomen,  which  is  found  to  be 
rigid  and  hypersensitive,  or,  if  a  few  hours  have  elapsed,  there  is 
some  distention,  and  we  may  be  able  to  detect  by  the  slowly 
changing  dulness  in  the  dependent  regions  the  evidences  of  free 
fluid.  Vaginal  examination  often  shows  a  soft  cervix  with 
slightly  gaping  os,  an  enlarged  uterus,  behind  which  there  is  a 
sensation  of  fulness,  and  sometimes  a  definite  mass  can  be  out- 
lined. A  distinct  tubal  tumor  may  be  felt  if  the  gestation  has 
advanced  beyond  six  weeks.  But  not  infrequently  the  pelvic 
examination  is  unsatisfactory,  if  not  entirely  negative.  It  is  very 
probable  that,  while  conducting  this  examination,  fresh  hemor- 
rhage will  be  excited,  the  patient  will  complain  of  faintness,  and 
her  pulse  will  increase  in  frequency.  These  symptoms  may  be 
elicited  immediately  at  the  time  of  rupture,  or  several  days  may 
have  elapsed.  Usually  their  severity  receives  prompt  diagnosis 
and  treatment,  or  else  death  removes  the  patient  from  our  sphere 
of  observation. 

Should,  however,  as  occasionally  happens,  rupture  take  place 
into  the  broad  ligament,  the  pain  of  onset  is  not  so  severe,  but 
that  following  is  more  continuous  and  distressing  than  in  case 
of  intraperitoneal  rupture.  So,  likewise,  is  the  shock  and  the  con- 
sequent anemia  less  pronounced.  Abdominal  rigidity  is  not 
so  likely  to  be  present,  and  subsequent  distention  is  not  so  notice- 
able. Sensitiveness  is  more  intense,  but  rather  localized.  There 
is  no  evidence  of  free  fluid  in  the  cavity.  Bimanual  examination 
shows  a  distinct  tumor,  at  first  tense  and  elastic,  subsequently 
boggy  or  hard,  lying  laterally  to  the  enlarged  uterus  and  dis- 
placing that  organ  upward  and  to  the  opposite  side.     From  day 
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to  day  changes  are  noticed  in  the  tumor ;  it  either  increases  from 
recurring  hemorrhage,  which  is  also  marked  b}'  the  general  symp- 
toms, or  lessens  in  size ;  and  unless  overtaken  by  the  accident  of 
infection,  if  the  fetus  is  dead,  the  tumor  may  disappear  through 
absorption,  or  remain  indefinitely  enclosing  its  preserved  con- 
tents. 

Should  the  broad  ligament  become  overdistended  from  recur- 
ring hemorrhage  or  from  the  growing  fetus,  secondary  rupture 
may  occur  into  the  peritoneal  cavity.  In  all  cases  in  which  it 
follows  as  the  immediate  result  of  the  primary  rupture,  the  symp- 
toms of  this  secondary  rupture  are  identical  with  and  indistin- 
guishable from  those  of  primary  intraperitoneal  hemorrhage. 
The  diagnosis  of  the  secondary  rupture  can  only  be  made  by  a 
knowledge  of  the  previous  state  of  the  patient.  When  a  broad- 
ligament  pregnancy,  through  continued  growth,  bursts  its  peri- 
toneal envelope,  the  event  may  be  characterized  by  severe  and 
fatal  hemorrhage  if  the  placenta  is  involved.  Should  it  occur 
through  the  thin  peritoneum,  not  involving  any  large  vascular 
trunks,  the  fetus  may  be  released  from  its  subperitoneal  position, 
to  take  up  its  abode  w'ithin  the  abdominal  cavity. 

Dtfferenti.^l  Di.\gxosis. — Intra-uterine  Pregnancy:  Under 
normal  conditions  in  the  early  months  there  should  be  but  little 
difficulty  in  distinguishing  uterine  pregnancy  from  ectopic.  Bi- 
manual examination  showing  the  compressible  zone  between  the 
hard  cervix  and  globular  body,  so  characteristic  of  intra-uterine 
pregnancy  about  the  eighth  week,  is  not  simulated  by  the  sym- 
metrical uterine  enlargement  of  ectopic  gestation.  The  soft, 
fluctuating  body  of  the  pregnant  uterus  is  never  encountered  in 
extra-uterine  fetation.  The  finding  of  an  extra-uterine  tumor 
merely  indicates  a  complication.  The  nature  of  that  tumor, 
whether  a  gestation-sac,  inflammatory,  or  neoplastic,  remains  to 
be  determined.  In  some  cases  of  pregnancy  with  scanty  amnio- 
tic fluid  and  thin  uterine  walls,  the  facility  with  which  the  fetal 
parts  are  felt  may  create  the  impression  that  the  sac  is  ectopic. 
The  history  and  careful  bimanual  examination,  revealing  the 
uterine  character  of  the  tumor,  are  sufficient  to  make  this  diag- 
nosis. 

A  more  common  error  is  to  mistake  a  pregnant  laterally-flexed 
uterus  for  ectopic  gestation.     This  error  has  been  made  by  the 
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most  experienced  obstetricians.  Fabricius  has  been  twice  de- 
ceived, and  advises  that,  to  avoid  the  error,  we  should  seek  to 
follow  out  the  round  ligaments,  ^  sign  not  always  obtainable. 
Lateral  flexion  is  usually  attended  by  adhesions,  and  to  distin- 
guish it  from  an  ectopic  gestation  we  should  rely  chiefly  upon 
bimanual  examination.  The  absence  of  the  uterus  from  its 
proper  position,  the  intimate  connection  between  the  cervix  and 
the  lateral  tumor  formed  by  the  enlarged  body,  and  the  fact  that 
there  is  but  one  tumor — the  uterus  itself — should,  with  the  aid  of 
the  clinical  history,  prove  sufficient!}'  determinate. 

When  uterine  pregnancy  coexists  with  prolapsed  and  enlarged 
ovary  or  with  small  cysts  of  the  ovary,  the  diagnosis  is  more 
difficult.  In  such  cases  there  may  be  pains  which  closely  simu- 
late those  of  ectopic  gestation,  but  the  changes  in  the  ovary  or 
tumor  are  not  such  as  characterize  the  behavior  of  an  ectopic 
gestation,  which  is  succumbing  to  the  accident  of  intratubal 
hemorrhage. 

A  confusing  condition  arises  when  we  meet  with  uterine  preg- 
nancy in  a  retroflexed  organ.  With  incarceration  of  the  uterus 
in  this  position  we  have  all  the  atypical  pains  that  are  met  with 
in  ectopic  gestation.  There  may  be  with  such  uterine  gestation 
slight  hemorrhage  or  spotting.  The  tumor  in  Douglas's  cul-de- 
sac,  soft  and  boggy,  resembles  the  hematocele  from  ectopic  gesta- 
tion. The  cervix  lies  forward,  is  often  hard  and  elongated,  and 
its  upper  portion  may  be  mistaken  for  the  body  of  the  uterus,  the 
fundus  being  considered  as  extra-uterine.  If,  under  anesthesia, 
careful  bimanual  examination  is  made,  if  need  be  in  genupectoral 
position,  the  diagnosis  can  be  determined.  In  the  event  of  great 
doubt  abdominal  section  would  be  preferable  to  the  use  of  the 
sound,  as  by  it  we  might  liberate  the  incarcerated  uterus  and 
avoid  abortion,  or,  if  extra-uterine  fetation  is  found,  apply  the 
proper  treatment.  The  essential  point  in  differentiating  a  retro- 
flexed  gravid  uterus  from  an  ectopic  pregnancy  in  Douglas's  cul- 
de-sac  is  finding  the  uterus  separate  from  the  tumor  in  the  lat- 
ter condition. 

When  appendicitis  complicates  uterine  gestation  in  the  early 
months  the  condition  very  closely  simulates  tubal  pregnancy,  es- 
pecially tubal  abortion.  The  onset  of  pain  in  both  may  be  very 
sudden,  and  the  location  and  character  of  the  pain  closely  re- 


856  SURGICAL   DISEASES   OF   THE   ABDOMEN. 

semble.  The  general  symptoms  of  pregnancy  may  be  present  in 
both.  The  pain  and  vomiting  of  appendicitis  may  cause  hemor- 
rhage from  the  pregnant  uterus,  and  this  feature  adds  greatly  to 
the  confusion  in  diagnosis.  A  pelvic  tumor  is  not  often  found  in 
appendicitis,  but  may  be  occasionally.  The  chief  differential 
points  lie  in  palpating  the  normal  adnexa,  in  determining  that 
the  gestation  is  intra-uterine  by  the  physical  characteristics  of  the 
pregnant  uterus  at  that  stage,  and  in  the  localizing  symptoms, 
such  as  point-tenderness,  unilateral  rigidity,  and  perhaps  a  tumor 
in  the  appendicular  region.  Lastly,  the  general  state  of  the  pa- 
tient must  be  considered :  in  perforative  appendicitis  there  is 
shock,  usually  with  quick  reaction  and  temperature,  the  primary 
pallor  is  but  slight,  the  color  is  rather  dusky  and  cyanotic,  while 
the  pulse  may  be  very  slow,  or  fast  during  shock,  slowing  with 
reaction,  possessing  volume  and  strength ;  and  there  is  no  recur- 
rence of  fainting  or  shock.  These  symptoms  are  very  different 
from  the  classical  symptoms  of  tubal  rupture  or  abortion. 

Uterine  Abortion:  The  clinical  history  in  uterine  abortion  may 
be  identical  with  that  that  characterizes  rupture  or  tubal  abor- 
tion in  ectopic  gestation.  The  physical  signs  are  altogether  dif- 
ferent and  are  usually  sufficient  for  discrimination.  We  should 
urge  the  greatest  caution  in  the  use  of  the  uterine  curette  if  there 
is  the  slightest  possibility  of  ectopic  gestation.  Such  patients 
should  be  examined  under  anesthesia,  and  a  properly  conducted 
bimanual  examination  is  the  safest  method  of  making  a  diagno- 
sis. 

When,  however,  uterine  abortion  is  complicated  by  an  adnexal 
tumor  the  difficulties  of  diagnosis  may  be  insurmountable.  We 
should  rely  upon  the  general  state  of  the  patient  for  indications 
for  interference,  and  if  this  warrants  delay,  repeated  examinations 
at  short  intervals  will  discover  any  changes  in  the  tumor.  Uter- 
ine hemorrhage  and  pain  sufficient  to  resemble  an  abortion  never 
occur  in  ectopic  gestation  without  some  change  going  on  at  the 
site  of  pregnancy. 

Pyosalpinx:  In  analyzing  the  symptoms  of  ectopic  gestation, 
we  have  noted  that  all  signs  of  pregnancy  may  be  absent,  that 
uterine  hemorrhage,  in  place  of  amenorrhea,  is  common,  and  we 
have  frequently  referred  in  the  pathology  to  the  fact  that  pelvic 
inflammation    often    precedes    ectopic    gestation.     Recognizing 
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these  clinical  facts,  it  is  not  surprising  that  tubal  disease,  espe- 
cially pyosalpinx,  may  be  mistaken  for  extra-uterine  pregnancy. 
A  sudden  invasion  of  the  peritoneum  from  a  pyosalpinx,  either 
by  leakage  or  extension  through  the  lymphatics,  may  excite  the 
most  violent  peritoneal  pain,  which  seizure  of  pain  is  not  infre- 
quentljf  attended  by  uterine  hemorrhage.  Knowing,  then,  the 
uncertainty  of  the  clinical  history,  the  two  conditions,  as  so  far 
revealed,  may  be  identical.  Generally  a  p3^osalpinx  that  is  so 
active  as  to  simulate  ectopic  gestation  will  disclose  a  history  in- 
dicative of  infection :  fever,  sweats,  and  perhaps  chills.  These 
symptoms  may  have  existed  for  some  weeks  before  the  acute 
peritoneal  assault;  whereas  in  ectopic  gestation  the  health  of  the 
patient  immediately  preceding  the  occurrence  of  the  pregnancy 
is  usually  good.  In  both,  too,  there  is  a  tumor  which  may  be 
exquisitely  sensitive.  The  physical  characteristics  of  these  tu- 
mors may  very  closely  resemble,  but  in  pyosalpinx  we  never  find 
the  soft,  elastic,  pulsating  tumor  present  in  extra-uterine  preg- 
nancy. Pyosalpinx  is  generally  bilateral,  while  in  tubal  preg- 
nancy the  opposite  tube  is  frequently  normal.  The  accident  to 
a  pyosalpinx,  leading  to  pain  and  shock,  is  invariably  followed 
quickly  by  high  temperature,  flushing  of  the  face,  with  a  full 
pulse ;  but  the  temperature  in  ectopic  pregnancy  is  normal  or 
subnormal  at  the  time  of  rupture,  and  there  is  no  pyrexia  imme- 
diately following.  The  shock  which  attends  a  leaking  pyosalpinx 
is  not  followed  by  recurring  attacks  of  syncope. 

If  pyosalpinx  complicates  tubal  pregnancy  a  difference  is  to 
be  noticed  in  the  tumors  of  the  opposite  sides,  and  the  general 
symptoms  will  indicate  the  accidents  of  rupture  or  abortion. 

Ovarian  Cysts  with  Torsion  of  the  Pedicle :  This  accident  may 
befall  any  form  of  pedunculated  ovarian  cyst,  but  is  especially 
likely  to  happen  to  dermoids.  Recalling  how  frequently  these 
tumors  in  their  growth  are  attended  by  pelvic  pain,  we  can  fully 
appreciate  that,  with  torsion  of  the  pedicle  and  hemorrhage  into 
the  sac,  the  picture  may  closely  simulate  that  of  ectopic  gesta- 
tion. I  have  twice  met  with  this  condition  in  cases  in  which  the 
question  of  extra-uterine  pregnancy  was  raised.  The  menstrual 
history  and  the  absence  of  all  signs  of  pregnancy  (yet  we  know 
that  in  ovarian  growths  there  is  sometimes  colostrum  in  the 
breasts)  are  sufficient  generally  to  exclude  tubal  pregnancy  with 
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rupture.  In  torsion  of  the  pedicle  the  pains  are  distinctly  colicky, 
vomiting  may  occur,  the  abdomen  is  rigid,  and,  more  confusing, 
there  may  be  recurring  syncope.  The  tumor  is  not  as  intimately 
connected  with  the  uterus  as  is  a  gestation-sac,  the  uterus  is  not 
enlarged,  the  tumor  is  distinctly  cystic  in  character  and  has  not 
the  ill-defined  borders  of  an  intraperitoneal  hematocele,  and  it 
is  usually  more  movable  and  lies  higher  than  a  broad-ligament 
hematoma.  If  we  are  denied  the  evidence  of  decidual  membrane 
and  amenorrhea  the  diagnosis  is  very  difficult,  and  is  based  chiefly 
upon  the  pedunculated  character  of  the  tumor,  the  tort  pedicle 
of  which  we  may  detect  by  rectal  examination.  In  torsion  of  an 
ovarian  pedicle  the  uterus  is  often  drawn  to  the  side  of  the  tumor, 
while  in  extra-uterine  gestation  it  is  invariably  displaced  in  the 
opposite  direction. 

Intestinal  Perforation:  The  pain  which  attends  the  rupture  of 
a  pregnant  tube  may  be  referred  to  the  epigastrium.  I  once  ob- 
served this  peculiarity.  There  was  no  pain  or  tenderness  in  the 
lower  zone  of  the  abdomen.  Guided  by  this  symptom  pain  alone, 
we  might  mistake  tubal  rupture  for  a  gastric  or  intestinal  per- 
foration. The  clinical  history,  the  character  of  the  shock,  and 
pelvic  examination  should  render  such  error  unpardonable. 

Prognosis. — Intraperitoneal  rupture  in  the  early  weeks  is  espe- 
cially fatal  from  free  and  continuous  hemorrhage.  Extraperi- 
toneal rupture  is  a  rare  course ;  undoubtedly  many  such  cases 
recover  with  the  destruction  of  the  embryo.  Interstitial  preg- 
nancy, with  its  late  rupture,  usually  about  the  fourth  month,  is 
the  most  serious  of  all  forms  of  ectopic  gestation.  When  a  hema- 
tocele is  formed  the  mortality  is  not  so  great,  Voigt  reckoning 
it  from  25  per  cent,  to  28  per  cent.  In  132  cases  palliatively 
treated,  collected  by  Price,  the  mortality  was  50.3  per  cent.  In 
Winter's  series  of  241  cases,  which  were  left  entirely  to  nature, 
166  died ;  there  was  hemorrhage  into  the  general  cavity  in  128 
instances,  with  121  deaths. 

Price's  operative  mortality  is  3.61  per  cent.  In  326  cases  col- 
lected by  him,  operated  upon  by  various  surgeons,  including  83 
of  his  own,  the  total  mortality  was  13.49  per  cent.  Martin  has 
collected  585  cases  in  which  operation  was  done,  with  mortality 
of  23.4  per  cent.     Boldt  has  operated  62  times,  with  58  recoveries. 
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I  have  operated  58  times,  with  6  deaths  directly  following  opera- 
tion, and  I  death  eight  weeks  after  from  suppurative  hepatitis. 

Surgical  Indications. — It  may  be  very  safely  assumed  that  the 
only  proper  treatment  of  ectopic  gestation  lies  in  a  resort  to 
surgical  measures.  The  time  and  method  of  procedure  are  ques- 
tions not  as  yet  fully  settled,  and  require  the  most  astute  surgical 
judgment  under  alarming  and  trying  conditions.  It  may  be  fur- 
ther stated  that,  with  limited  exceptions,  ectopic  gestation  should 
be  dealt  with  through  celiotomy.  We  recognize  the  prowess  of 
Martin,  and  fully  appreciate  the  work  of  Kelly,  the  two  leading 
surgeons  who  most  strongly  advocate  colpotomy  as  a  preferable 
procedure,  preferring  celiotomy  in  exceptional  cases.  Prompt 
abdominal  section  is  the  course  pursued  by  those  most  actively 
engaged  in  this  work ;  Prochownik  considers  it  the  only  course ; 
Duhrssen  advises  its  early  application ;  Segond  in  only  a  few 
cases  resorts  to  colpotomy ;  Henrotin,  though  an  expert  in  vaginal 
work,  advocates  abdominal  section  except  in  septic  hematoceles. 

With  this  unanimity  in  the  method  of  procedure,  it  only  re- 
mains to  discuss  the  indications  under  the  special  conditions. 
From  Parry's  time  to  the  present  day  this  condition  has  been 
likened  to  a  wound  severing  an  artery.  This  forcible  illustration 
has  served  its  purpose,  and  everyone  is  now  alive  to  the  dangers 
of  rupture.  While  granting  that  intraperitoneal  hemorrhage  is 
a  condition  of  alarming  emergency,  yet  it  seems  appropriate  in 
the  interest  of  both  patient  and  surgeon  to  advise  deliberation 
and  to  caution  against  submitting  a  moribund  patient  to  any 
surgical  procedure.  We  occasionally  see  reports  of  cases,  and 
some  of  us  have  had  the  gratifying  experience  of  rescuing  from 
profound  shock  these  patients  with  ruptured  tubes.  Yet,  if  I 
mistake  not,  if  it  were  possible  to  collect  the  statistics,  we  would 
find  that  the  patients  dying  of  shock  one  to  four  hours  after  opera- 
tion would  far  exceed  the  list  of  those  recovering  under  similar 
conditions.  The  very  pertinent  question  then  arises :  In  a  case 
of  primary  rupture  with  intraperitoneal  hemorrhage  and  shock 
of  profound  degree,  should  we  resort  to  immediate  operation  or 
should  we  await  some  evidence  of  reaction  in  response  to  aiding 
stimulation?  Death  immediately  from  the  first  shock  without 
some  reaction  is  exceptional ;  I  have  in  this  article  recorded  two 
cases.     If  carefully  watched  and  duly  stimulated  we  shall  note 
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some  increase  in  the  volume  of  the  pulse,  some  lessening  in  its 
frequency;  slight  color  will  return.  This  reaction  may  be  only 
transient,  yet  it  is  the  accepted  time  for  interference.  In  any 
case  that  is  continuously  bleeding,  the  pulse  will  increase  in  fre- 
quency every  quarter-hour,  and  this  increasing  frequency  calls  for 
prompt  interference.  My  master,  Mr.  Bantock,  confidently  ex- 
pected and  usually  waited  for  these  evidences  of  reaction.  Kelly 
would  prefer  to  wait  a  few  hours  if  there  are  encouraging  signs 
of  improvement.  Taylor,  and  Cullingworth  caution  against 
operating  in  profound  shock.  In  this  sufficient  is  said  to  inter- 
pose an  objection  to  the  rather  heedless  advice  to  "  operate  im- 
mediately." 

When  ectopic  gestation  is  recognized  before  rupture  or  in  the 
condition  of  tubal  mole  without  appreciable  intra-abdominal  leak- 
age, we  should,  after  suitable  preparation,  remove  the  pregnant 
tube.  More  conservative  work  has  been  done  by  Martin,  Kelly, 
and  others,  by  simply  incising  the  tube,  evacuating  its  contents 
and  suturing  the  wound  in  it,  or  by  resecting  portions  of  the 
tube.  Martin  has  employed  this  method  in  9  cases,  and  all  by 
anterior  colpotomy.  We  doubt  if  this  would  become  generally 
applicable.  The  special  indication  for  its  employment  would  be 
an  absence  of  the  opposite  adnexa.  In  all  cases  submitted  to 
operation  in  this  early  stage,  tubes  and  ovaries  of  both  sides 
should  be  examined.  It  is  not  my  purpose  to  enter  into  the 
technic,  but  it  is,  perhaps,  not  amiss  to  say  that  in  removing  a 
pregnant  tube  the  infundibulopelvic  ligament  and  uterine  end  of 
the  tube  should  be  secured  by  separate  ligatures,  the  tube  cut, 
and  the  intervening  space  in  the  severed  broad  ligament  sutured 
over.  The  conditions  of  the  broad  ligament  and  tube  in  ectopic 
pregnancy  are  rather  favorable  for  infection,  and  the  above 
method  avoids  the  use  of  large  ligatures  and  a  massive  stump. 

With  intraperitoneal  hemorrhage  from  rupture  or  abortion, 
the  patient  being  in  operable  condition,  the  abdomen  should  be 
immediately  opened.  The  first  indication  is  to  clamp  the  uterine 
end  of  the  Fallopian  tube,  preferably  with  Doj'en's  light  elastic 
clamp,  then  in  a  similar  manner  the  outer  border  of  the  broad 
ligament.  An  assistant  should  be  constantly  employed  with  hy- 
podermoclysis.  The  patient  should  not  be  elevated  to  the  Tren- 
delenburg posture  until  such  clots  as  are  accessible  have  been 
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ladled  out  with  the  hand.  My  patients  have  had  a  better  con- 
valescence when  the  abdomen  was  moderately  clean ;  yet  no 
time  should  be  consumed  in  attempting  the  removal  of  all  free 
blood.  With  the  larger  clots  of  blood  removed,  we  may  elevate 
the  patient's  hips  and  proceed  more  leisurely  to  the  ligation  and 
removal  of  the  tube ;  and  if  the  condition  of  the  patient  permits, 
deal  with  the  other  appendage  as  indicated.  We  must  bear  in 
mind  that  an  anemic  patient  should  under  all  circumstances  re- 
ceive the  minimum  amount  of  anesthesia,  and  that  this  is  not 
the  occasion  for  any  fancy  work.  The  sooner  the  patient's  abdo- 
men is  filled  with  saline  solution  and  properly  closed  the  better 
the  result. 

In  recent  cases  of  intraperitoneal  hemorrhage  drainage  is  not 
demanded,  but  in  all  old  cases  vascular  tufts  appear  in  the  walls 
of  the  hematocele.  The  hemorrhage  from  these  is  controlled  by 
hot  sponge  packing.  If  more  oozing  is  anticipated  than  would 
be  safe  to  leave  to  the  peritoneum,  vaginal  drainage  with  strips 
of  gauze  is  desirable. 

In  ruptured  interstitial  pregnancy  the  tissues  of  the  uterus  will 
rarely  bear  secure  suturing,  and  the  safer  procedure  is  hysterec- 
tomy. 

If,  after  exposure  by  abdominal'  section,  the  tubal  rupture 
proves  to  be  extraperitoneal,  I  have  resorted  to  one  of  three 
separate  procedures:  (i)  I  have  opened  the  broad  ligament  at 
some  fluctuating  point,  having  previously  protected  the  general 
cavity  with  gauze  pads,  and  with  two  fingers  introduced  have 
cleaned  it  of  its  contents ;  (2)  I  have  found  the  anterior  fold  of 
the  broad  ligament  so  elevated  that  I  have  made  an  incision  paral- 
lel with  Poupart's  ligament,  entered  the  subperitoneal  space,  evac- 
uated it,  and  packed  with  gauze ;  (3)  I  have  followed  the  method 
of  Kelly,  opened  and  drained  through  the  vagina  without  disturb- 
ing the  abdominal  aspect.  In  early  pregnancy  the  last  is  cer- 
tainly the  best  procedure. 

In  old-standing  hematocele,  showing  evidences  of  infection 
with  suppuration,  vaginal  incision  and  drainage  is  the  proper 
measure.  The  vent  should  be  free,  gentleness  must  be  used  in 
evacuating  the  pockets,  under  no  circumstances  should  the  cavity 
be  distended  with  fluid,  and,  as  Henrotin  advises,  we  should 
drain  with  numerous  narrow  strips  of  gauze. 
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The  management  of  ectopic  pregnancy  with  hving  child  and 
quick  placenta  after  the  fourth  month  is  a  controversial  question. 
The  ectopic  child  is  not  an  individual  with  sufficient  claims  to 
life  deserving  of  that  morbid  sentimentality  which  holds  that  its 
and  the  mother's  rights  to  life  are  coequal.  Werder  shows  us 
that  of  40  of  these  children  delivered  alive,  18  died  within  the 
first  week,  and  only  5  lived  longer  than  eighteen  months.  Oril- 
lard  has  collected  60  cases  of  operations  with  viable  children;  27 
were  delivered  alive,  but  26  soon  died ;  6  of  the  60  were  deformed. 
The  fetal  life  should  be  humanely  regarded,  but  never  at  the  sac- 
rifice or  jeopardy  of  the  mother. 

An  ectopic  gestation  is  analogous,  says  Werth,  to  a  malignant 
tumor;  hence  prompt  action  is  demanded.  It  is  impossible  that 
the  experience  of  any  one  surgeon  is  sufficient  for  him  dogmat- 
ically to  outline  rules  for  guidance ;  but  from  the  combined  expe- 
rience of  others  I  conclude  that  from  the  fourth  to  the  seventh 
months,  if  an  ectopic  gestation  is  recognized,  we  should  imme- 
diately proceed  to  remove  it.  After  the  seventh  month,  in  the 
interests  of  the  child,  we'  should  wait  until  near  term.  And  now 
comes  the  rub.  The  modern  teaching  is  to  operate  before  spuri- 
ous labor,  believing  that  the  dangers  of  hemorrhage  are  not 
greater  than  the  probabilities  of  infection  with  its  almost  cer- 
tainly fatal  ending.  Sutton's  statistics  are  almost  conclusive: 
in  16  laparotomies  performed  after  the  death  of  the  fetus  about 
full  term,  all  the  mothers  recovered;  in  13  operations  performed 
while  the  child  was  alive,  8  mothers  died  and  only  2  children 
lived.  For  the  ten  years  from  1889  to  1898  inclusive,  Harris  col- 
lected 40  cases  of  operations  for  ectopic  viable  fetuses ;  of  these 
27  mothers  (67.5  per  cent.)  recovered. 

Statistics  aside,  we  know  that  the  placenta  retains  its  vascu- 
larity for  an  indefinite  time.  We  know  that  while  procrastinat- 
ing in  the  interests  of  the  child  fatal  hemorrhage  may  occur,  and 
that  there  is  the  ever-present  danger  of  infection.  Pozzi  thus 
beautifully  disposes  of  the  question  as  to  the  propriety  of  wait- 
ing for  spurious  labor  and  the  death  of  the  child :  "  One  may  ob- 
tain no  advantage  from  delay,  which  necessarily  sacrifices  the  life 
of  the  child  and  exposes  the  mother  to  fresh  complications.  Here, 
as  in  nearly  all  problems  of  abdominal  treatment,  the  theoretical 
objections  of  the  timid  disappear  before  the  brilliant  results  of 
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courageous  action  with  skill."  It  therefore  appears  that  after  the 
seventh  month,  the  child  known  to  be  alive,  we  should  watch- 
fully wait  to  within  two  or  three  weeks  of  full  term,  then  pro- 
ceed with  the  undertaking,  the  ideal  consummation  of  which  con- 
sists in  the  removal  of  the  fetus,  placenta,  and  gestation-sac. 
That  such  complete  work  is  rarely  accomplished  a  study  of  re- 
ported cases  will  show. 

Usually  median  section  is  selected.  It  may  be  deemed  advisa- 
ble, because  of  the  recognizedly  lateral  position  of  the  child,  to 
approach  through  a  lateral  opening.  The  first  desideratum  is  to 
remove  the  child,  which  may  be  found  free  in  the  abdomen  or 
else  enclosed  in  its  gestation-sac.  The  next  step  is  directed  to 
the  management  of  the  placenta.  In  1894,  Cullingworth  thus 
wrote :  "  We  should  empty  the  placenta  of  blood  and  close  the 
wound  hermetically  upon  it."  This  advice  is  supported  by  Ols- 
hausen,  Sutton,  and  Taylor  in  some  instances.  Segond  says 
that,  in  general,  intervention  should  be  limited  to  extraction  of 
the  fetus  with  simple  marsupialization  of  the  sac  and  abandon- 
ment of  the  placenta.  Price,  also,  advises  to  leave  the  placenta 
to  come  away  piece-meal.  This  rule  cannot  always  be  observed, 
and  it  need  not,  for  a  placenta  may  be  in  some  instances  very 
easily  enucleated,  and  in  other  cases  the  change  of  tension  con- 
sequent upon  removal  of  the  child  and  evacuation  of  the  liquor 
amnii  may  cause  partial  separation,  demanding  enucleation  as  a 
hemostatic  measure.  If  enucleation  of  the  sac  and  placenta  is 
determined  upon,  ligation  of  the  ovarian  artery  will  in  a  great 
measure  control  the  hemorrhage.  In  some  instances  it  may  be 
advisable  to  ligate  the  ovarian  artery  upon  the  pregnant  side, 
then  proceed  upon  the  sound  side,  ligating  the  ovarian  and  uter- 
ine arteries,  cutting  across  the  uterus  at  its  vaginal  junction, 
ligating  the  uterine  artery  of  the  pregnant  side,  and  enucleating 
from  below.  Enucleation  seems  to  have  been  a  very  easy  mat- 
ter in  several  cases,  notably  in  Eastman's  and  in  Dunning's. 

In  tubo-abdominal  pregnancy  the  placenta  receives  its  nourish- 
ment largely  from  the  Fallopian  tube,  and  Mr.  Taylor  argues  that 
wherever  the  placenta  is  there  is  the  Fallopian  tube.  In  such 
cases,  after  removal  of  the  fetus,  we  can  secure  the  ovarian  artery 
at  the  pelvic  brim  and  the  uterine  near  the  cornu  of  the  uterus, 
thus  controlling  the  blood-supply  of  the  placenta,  and  proceed, 
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usually  with  safety,  to  the  removal  of  the  placenta.  Mr.  Taylor 
holds  that  in  all  cases  of  tubo-abdominal  pregnancy  the  placenta 
should  be  removed ;  and  that  in  tuboligamentary  pregnancy  there 
is  not  the  same  necessity  for  removal  of  the  placenta.  Thorough 
provision  should  be  made  for  drainage. 

It  seems  that  the  conditions  are  rarely  present  that  justify  an 
attempt  at  enucleation  of  the  sac.  The  surgical  sense  of  the 
operator  must  guide  him  in  determining  to  attempt  the  removal 
of  the  placenta.  After  the  death  of  the  fetus  the  removal  of  the 
placenta  is  generally  a  simple  matter.  With  dead  fetus  and  sup- 
puration the  operator  should  be  content  with  emptying  the  sac 
and  providing  drainage. 
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Abbreviations  :  A.  ■=■  Artery.  Abdom.  ^  abdominal.  Carcin.  ::=  carcinoma. 
Diag.,  differ.  =  diagnosis,  differential.  Surg,  indie.  ^  surgical  indications. 
Tuberc.  ^  tuberculosis. 


Abdomen,   wound,  gunshot,   579 
hematuria,    587 
pain,    5S7 
pathology,    579 
prognosis,    590 
shock,   586 
surg.    indie,    593 
table,  621 
vomiting,    586 
perforating,    579 
stab,    625 

pathology,   625 
surg.    indie,    627 
Abdom.    aorta,    aneurism,    687 
surg.    indie,    695 
distention    in   peritonitis,    43 
"  peritonism."     163 
surface   in   peritonitis,   41 
viscera,   contusions,   629 
lacerations,   629 
rupture.  629 

subparietal    injuries,   629 
pathology.    630 
surg.   indie,   634 
Abortion,   tubal.   825 
Abscess,   hepatic,   28 1 
■  hypophrenic,   677 
of    kidney,     521 

pathology,   526 
of  liver,  281 

amebic.   288 

symptoms,    29s 
anorexia,   297 
differ,   diag,,  302 
embolic,   291 

multiple.    301 
etiology,   281 

exploratory  puncture,   301 
leucocytosis,    300 
operation,    contraindications, 

305 
pain,   29s 
pathology.  288 

concomitant,  292 
physical  signs,  298 
prognosis,  304 
surg.  indie,   305 
sweating.   296 
symptoms,    294 


Abscess  of  liver,  temperature,  296 
terminations,    293 
traumatic,    290 
tubercular,   292 
tussis    hepatica,    297 
urine,    300 
of   spleen,   429 
etiology,   429 
pathology,   429 
surg.    indie,    430 
perigastric,  677 
subdiaphragmatic,  677 
differ,   diag.,   684 
etiology,    677 
exploratory  puncture,  684 
extraperitoneal,    679 
intraperitoneal,    679 
pain,   681 
pathology,    679 
surg.  indie,  685 
symptoms,    680 
subphrenic,   86,   677 
suprahepatic,    677 
Acne   pancreatica.    419 
Acid,     hydrochloric,     in     carcinoma     of 
stomach,    104 
lactic,    in    carcinoma    of    stomach, 
102 
Adenoma  of  intestines,  221 
of  kidney,   557 
of   liver,   327 

etiology,   328 
pathology,    328 
prognosis,    328 
surg.    indie,   330 
Adrenal   goiter,    575 
growths,   575 
neoplasm,    575 

differ,    diag.,    576 
pathology.    575 
surg.   indie,   577 
.'Vgue-cake,  437 

Albuminuria  in  appendicitis,   270 
Amebic  abscess  of  liver,  288 

symptoms,  295 
Ammoniemia,    530 
Ampullary    pregnancy,    820 
.Anemia    in    splenomegaly,    445 
splenic,  441 
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Aneurism  of  abdom.  aorta,  687 
differ,  diag.,  694 
etiology,   6S7 
pain,   690 
pathology,  688 
surg.  indie,  695 
of  hepatic  a.,  699 
of  iliac  a.,  701 
of  mesenteric  a.,  700 
of   renal   a.,   699 
of  splenic  a.,  700 
Angioma  of  liver,  332 

etiologi',    332 

patholog>',  332 

surg.  indie,  332 
cavernosum   of  spleen,   459 
Angiomyomata  of  uterus,   740 
Anuria,   calculus,   481 
Aorta,  abdominal,  aneurism,  687 
Appendicitis,    241 
acute,   256 
albuminuria,  270 
atypical,   270 
catarrhal,    248 
chronic,   256 
collapse,  269 
constipation,   269 
diarrhea,   269 
differ,  diag..  271 
etiology,  241 
foreign    bodies,    244 
fulminating,   symptoms,   267 
gangrenous,   254 

symptoms,   267 
hyperplastic,    249 
interstitial,  249 

symptoms,   260 
jaundice,   270 
leucocytosis,  270 
muscular  rigidity,  269 
non-suppurative,  247 
obliterative,  250 
operation,   contraindications,   278 

indications,   278 
pain,  ^58.    268 
pathofogy,   247 

complicating,  255 
perforative,  253 

symptoms.   264 
point-tenderness,    268 
prognosis,    276 
recurrent,  256 
relapsing.   256 
suppurative,   251 

symptoms.    261 
surg.  indie,   279 
symptoms.    256 

significance.  268 
temperature,   259,   269 
tenderness,  259 
treatment,   277 
tumor.  269 
varieties,   247 


Appendicitis,   vomiting,   259,   269 
Ascitic    tuberculous    peritonitis,    58 
Aspiration  in  cyst  of  pancreas,  425 
in  echinococcus  of  liver,  314 

Bacillus    aerogenes    capsulatus    in   peri- 
tonitis, 2^ 
coli  communis  in  peritonitis,  21 
proteus    in    peritonitis,    23 
pyocyaneus  in  peritonitis,  23 
typhosus  in  peritonitis,  23 
Bacteriology    in    peritonitis,    20 
Bile-ducts,  carcin.,  389 

obliteration,   congenital,    395 
Biliary  calculus,  343 
Bladder,  rupture,  659 

pathologj',   659 
surg.    indie,   661 
symptoms,   660 
table,    674 
Blood   changes   in   carcinoma   of   stom- 
ach,  95,   104 
in   splenomegaly,    443 
Bright's  disease,  chronic,  573 
Broad  lig.,   cyst,   dermoid,   781 
hematoma,  836 
neoplasms,   771 
Bruce-Godlee  sign,  682 

Calcification   of   fibromyoma   of   uterus, 

744 
Calculus  anuria,  481 
biliary.   343 
of  pancreas,  417 
renal,   461 

differ,   diag..  475 
etiology,  461 
hematuria,  470 
location.  464 
mucinuria,   471 
operation,   exploratory,   474 
pain.  467 
pathologj',    463 
prognosis.    476 
pyuria,  471 
Rontgen-ray,    473 
surg.  indie,  476 
symptoms.   466 
thamuria,  472 
ureteral   sounding.   473 
Cancer,  vide  carcinoma 
Carcin.   of  bile  ducts.   389 
of  duodenum,  143 
etiologA',  143 
pain.    145 
patholog}-,    143 
prognosis.   146 
surg.    indie.    146 
symptoms.    144 
of  gall-bladder,    389 

differ,   diag.,   393 
etioloR\',    389 
jaundice.    392 
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Carcin.  of  gall-bladder,  pain,  392 
pathology,  391 
prognosis,  394 
surg.   indie,   394 
symptoms,  392 
tumor,  29- 
of   intestines,    207 

cachexia,  214 

etiology,  207 

glandular  involvement,   210 

meteorism,  214 

pain,   212 

pathology,   208 

prognosis,  215 

surg.   indie,   215 

symptoms,   210 

tumor,  214 

varieties,    208 

vomiting,   212 
of   kidney,    557 
of  liver,    321 

cachexia,   324 

differ,    diag.,    326 

etiology,   321 

pain,  324 

pathology,  321 

physical    signs,   324 

primary,   321 

prognosis,   327 

secondary.    322 

surg.    indie,    327 

symptoms,  323 

temperature,   324 
of  ovary,  807 
of  pancreas,  413 

differ,   diag.,   415 

etiology,  413 

pathology,  413 

surg.    indie,    416 
of  stomach,  93 

blood-changes,    95,    104 

cachexia.   100 

classification.  94 

coma  carcinomatosum,    106. 

differ,   diag.,    106 

etiology,  93 

extension,    95 

glandular  enlargement,   loi 

hemorrhage,    98 

hydrochloric   acid,    104 

lactic  acid,  102 

Uflfelmann's   test,    103 

metastasis,   105 

operation,    contraindications, 
107 

pain,  97 

patholo,gy,    94 

prognosis,    107 

stomach-changes,   95 

surg.  indie,  107 

symptoms,    95 

tumor,    98 

vomiting,    97 


Catarrhal   appendicitis,   248 
Catheterization   of   ureter   in   tubere    of 

kidney,    546 
Cecum,   tuberculosis,    237 
dilfer.  diag.,  239 
etiology,  237 
pathology,   238 
prognosis,  240 
surg.   indie,   240 
symptoms,    239 
Chemical  tests  in  ulcer  of  stomach,  80 
Cholecystitis,    383 

differ,    diag.,    385 
etiology,   3S3 
pathology,    384 
surg.   indie,   386 
symptoms,  384 
Cholelithiasis,    343,    vide   gall-stone 
Cirrhosis    of   liver,    341 
Colic,  gall-stone,    140 
Coma  carcinomatosum,  106 

dyspepticum,    122 
Common  duct,  gall-stone,  353 
Congenital    hernia,    diaphragmatic,    195 
Constipation    in    appendicitis,    269 
in    gall-stone,    364 
in  intestinal  obstruction,  154 

by  bands,   162 
in   intussusception,    176 
in   peritonitis,   38 
in    ulcer   of   stomach,    79 
in   volvulus,    169 
Contusion  of  viscera,  abdominal,  629 
Corpus  luteum,   cyst,    772 
Cryoscopy  in  tubere  of  kidney,   547 
Cyst,   intraligamentary,   779 
mesenteric,   717 

differ,    diag.,    722 
etiology,   717 
pathology,    718 
serous,  718 
surg.    indie,    723 
multilocular  oophoritic,   773 
of  broad  lig.,  dermoid,  781 
of  intestines,  222 
gaseous,  223 
of  kidney,  558 

acquired,   559 
congenital.    559 
echinococcus,  560 
parasitic,    559 
of   liver,    hydatid,    309 
non-parasitic,    319 
of  onientum,   707 
dermoid,   707 
echinococcus,  707 
serous,   707 
of    ovary,    771 

complications,    783 
corpus   luteum,   772 
dermoid,   780,   799 
etiology,    782 
diabetes,    793 
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Cyst  of  ovary,  differ,  diag.,  800 

menstruation,  jgz 

multilocular,    772 

pain,   791 

papillary,  799 

physical  signs,  794 

pregnancy,    789 

proliferating,    799 

rupture,    787 

surg.   indie,  805 

symptoms,    790 

torsion   of  pedicle,   7S5 

urine,    793 
of    pancreas,    419 

aspiration,   425 

differ,   diag.,   426 

pain,    423 

pathology,   420 

complicating,  422 

pseudo.    419 

surg.   indie,   427 
of  spleen.  435 

hydatid,   433 
of  urachus.  727 

of  differ,  diag.,  731 

pathology,    729 

surg.  indie,   731 
papillomatous   paroophoritic,    777 
paranephric,    560 
parovarian,  799 
retroperitoneal,    717 

differ,  diag.,  722 

etiology,    717 

pathology,   718 

serous.   718 

surg.    indie,   723 
Cystadenoma  of  kidney,  559 
of  ovary,   772 

multilocular,   773 
pseudomucinosum   of   ovary,    773 
serosum    of   ovary,    777 
Cystic   duct,   gall-stone,   351 

kidney,  558 
Cystonephrosis,  aseptic,   505 
Cystoscopy  in  tubere  of  kidney,  546 

Dermoid  cyst  of  broad  lig.,  781 
of  omentum,   707 
of  ovary.    780 
etiology.   782 
Diarrhea  in  appendicitis.  269 
Diagnosis,    differential,    in    abscess    of 
liver,  302 
subdiaphragmatic,     684 
in   aneurism   of   abdom.   aorta, 

694 
in  appendicitis,  271 
in  calculus  of  kidney.  475 
in  carcin.   of  gall-bladder,   393 
of  liver,  326 
of    pancreas,    415 
in   cholecystitis.    385 
in  cyst,  mesenteric,  722 


Diagnosis,   differential,  in  cyst  of  pan- 
creas, 426 
of  urachus,  731 
retroperitoneal,  722 
in   dilatation   of   stomach,    126 
in   ectopic  gestation,   854 
in  echinococcus  of  liver,  315 
of   fibromyoma   of   uterus,    762 
in    gall-stone,    371 
in  hydronephrosis,  516 
in  intussusception,   178 
in   movable   liver,    339 
in  neoplasm,  adrenal,  576 
of   kidney,    565 
retroperitoneal,   715 
in  obstruction  of  intestines  by 

bands,    165 
in  pancreatitis,  409 
in    perforating    typhoid    ulcer, 

231 
in     perforation     of     ulcer     of 

stomach.  S5 
in    peritonitis,   tuberculous,    66 
in    renal    suppurations,    534 
in  sarcoma  of  intestines,  219 

of  liver,   331 
in  splenomegaly,  447 
of   tubere   of   cecum,   239 

of   kidney.   548 
in  ulcer  of  duodenum,  139 

of  stomach,  89 
in   wandering  kidney,  497 

spleen.    453 
Diaphragmatic   hernia,    197 
congenital.    199 
etiology,    197 
incarcerated,  200 
pathology,    198 
prognosis,   202 
surg.    indie,    202 
symptoms.    199 
Dilatation  of  stomach,   118 
atonic,    118 

coma   dyspepticum,   122 
differ,   diag..   126 
etiology.  n8 
obstructive,  119 
operation,    contraindications, 

127 
pain,   120 
pathology,    119 
physical  signs.  122 
prognosis.    127 
surg.   indie,   127 
symptoms,    119 
vomiting,  120 
Diplococcus    pneumonise    in    peritonitis, 

23,  24 
Duct,  common,  gall-stone.  353 
cystic,  gall-stone,   351 
hepatic,  gall-stone.  353 
intra-hepatie  gall-stone,  352 
thoracic  rupture.   663 
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Duodenal  hernia,   194 
Duodenotomy  in  gall-stone,  379 
Duodenum   carcin.,    143 

etiology,   143 

pain,  145 

pathology,  143 

prognosis,   146 

surg.  indie,  146 

symptoms,  144 
sarcoma,  147 
stenosis,  139 
ulcer,   132,  133,  13s 

complications,  137 

differ,  diag.,   139 

etiology,    132,    133 

hemorrhage,  136,  137 

jaundice,  136 

pain,  135 

pathology,  134 

perforation,  137 

prognosis,    141 

surg.  indie,  141 

tenderness,    136 

treatment,   141 

vomiting,    135 
Dynamic   ileus,    186 

Dysmenorrhea  in  fibromyoma  of  uterus, 
757 

Echinococcus  cyst,  of  kidney,  560 
of  liver,   309 

aspiration,    314 
differ,  diag.,  315 
etiology,  309 
pathology,    310 
physical  signs,  313 
prognosis,  317 
surg.   indie,   317 
symptoms,   312 
of  omentum,   707 
of  spleen,   433 
etiology,  433 
surg.  indie,  434 
Ectopic  gestation,  815 

differ,  diag.,  854 
etiology,  815 
menstruation,  846 
pain,  843 
pathology,   819 
prognosis,  858 
rupture,  852 
shock,  845 
surg.   indie,  859 
symptoms,    841 
tumor,  848 
uterus,  848 
Embolic  abscess  of  liver,  291,  301 
Endo-appendicitis,  248 
Endothelioma  of  ovary,  809 
Enterotomy  in  gall-stone,  380 
Etiology  of  abscess  of  liver,  281 
of  spleen,  429 
subdiaphragmatic,  677 


Etiology  of  adenoma  of  liver,   328 
of  angioma  of  liver,  332 
of  appendicitis,  241 
of  calculus    of    kidney,    461 
of  carcin.  of  duodenum,   143 

of  gall-bladder,  389 

of  intestines,  207 

of  liver,  321 

of  pancreas,  413 

of  stomach,  93 
of  cholecystitis,  383 
of  cyst,  dermoid  of  ovary,  782 

mesenteric,  717 

of  urachus,  727 

retroperitoneal,   717 
of  dilatation  of  stomach,  118 
of  echinococcus  of  liver,  309 

of  spleen,  433 
of  ectopic  gestation,   815 
of  fibromyoma  of  uterus,  733 
of  gall-stone,   343 
of  hernia,  diaphragmatic,  197 
of  hydronephrosis,   505 
of  intussusception,   171 
of  movable  liver,  335 
of  obstruction,  intestinal,   147 

by  fecal  impaction,  189 
by  foreign  bodies,  186 
of  pancreatitis,  397 
of  perforating  typhoid  ulcer,  225 
of  peritonitis.  17 

tuberculous,   55 
of  renal  suppurations,  521 
of  rupture  of  intestines,  639 

of  stomach,  637 
of  sarcoma  of  liver,  330 
of  splenomegaly,  441 
of  stenosis   of  pylorus,   114 
of  tubere   of  cecum,  2^7 

of  kidney.  537 
of  ulcer  of  duodenum,   132,   133 

of  stomach,  yi 
of  volvulus,   166 
of  wandering  kidney,  486 

spleen,  451 
Extrauterine      pregnancy,      815.       Vide 
ectopic  gestation 

Facies  abdominalis  in  peritonitis,  41 

ovariana,  794 
Fecal    impaction,    causing    obstruction, 

188 
Fibrino-plastic  peritonitis,   32 
Fibrino-purulent  peritonitis,  32 
Fibroid  of  omentum,  703 

of   uterus,    733.     Vide   fibromyoma 
Fibroma  of  kidney,   557 

of  ovary,  806 

of  uterus,  733 

retroperitoneal,   712 
Fibromyoma   of  ovary,   806 

of  uterus.  733 

calcification,  744 
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Fibromyoma  of  uterus, cystic  change, 743 

differ,  diag.,  762 

dysmenorrhea,  757 

edema,   743 

etiology,  733 

fatty  change,  744 

gangrene,   745 

hemorrhage,  742 

interstitial,  740 

leucorrhea,  757 

menstruation,  755 

myxomatous  change,   743 

necrobiosis,   745 

pain,    753 

pathology,  736 

complicating,  743 

physical  signs,   758 

pregnancy,  746,  748 

prognosis,  762 

submucous,  740 

subperitoneal,  740 

suppuration,  745 

surg.  indie,  766 

symptoms.  753 

torsion    of    pedicle,    745 

varieties,   739 
Fibrous  tuberculous  peritonitis,  59 
Fievre  intermittente  hepatique,  370 
Fistula,  urachal.   725 

vesico-umbilical,   725 
Floating  kidney,  485 

spleen,  451 
Foramen  of  Winslow,  hernia,  193 
Foreign  bodies  in  appendicitis,  244 

in  stomach,   128 

complications,  130 
origin.   128 
prognosis.   130 
surg.   indie,    130 
symptoms,  128 
Fulminating  appendicitis,  symptoms,  267 

Gall-bladder,  carcin.,  389 

differ,  diag.,  393 

etiology,   389 

jaundice,   392 

pain,  392 

patholog>',  391 

prognosis,    394 

surg.  indie,  394 

symptoms,   392 

tumor,  392 
gall-stone,  350 
Gall-stone,  343 

cholecystectomy,    378 
cholecystendysis,  378 
cholecystenterostomy,  379 
cholecystostomy,    378 
choledochotomy,   379 
colic,  140 
composition,   348 
constipation,  364 
differ,  diag.,  371 


Gall-stone,   duodenotomy,    379 

enlargement  of  liver,  367 

enterotomy,   380 

etiology,  343 

in  duct,  common,  353 
cystic,  351 
hepatic,  353 
intra-hepatic,  352 

in  gall-bladder,  350 

jaundice,  362 

localization,  368 

pain,  359 

pathology,   350 

complicating,  355 

physical   signs,    365 

prognosis,  377 

shock,  361 

stools,  364 

surg.  indie,  378 

symptoms,    358 

temperature,  362 

tenderness,  365 

tumor,  365 

types,  348 

urine,  365 

vomiting,   361 

xanthelasma,   364 
Gangrenous  appendicitis,  254 

symptoms,  267 
pancreatitis,  403 
Gaseous  cysts  of  intestine,  223 
Gastrectasis,  118 

Gastric  ulcer,  vide  stomach,  ulcer 
Gastro-enterostomy  in  ulcer  of  stomach, 

91 
Gastrorrhagia  in  ulcer  of  stomach,  91 
Gestation,   ectopic,   815 
Goiter,  adrenal.  575 

Gonococcus  of  Neisser  in  peritonitis,  23 
Gunshot  wound  of  abdomen.  579 
vide  wound,  gunshot 

Hematocele,  intraperitoneal,  833 
Hematoma,  broad  ligament,  836 
Hematuria,  571 

in  calculus  of  kidney,  470 

in  neoplasm  of  kidney.  565 

in  subparietal  injury  to  kidney,  656 

in  tubere  of  kidney.  543 

in  wound,  gunshot,  of  abdomen,  587 
Hemophilia,  renal.  571 
Hemorrhage  in   carcinoma   of  stomach, 
98 

in  fibromyoma  of  uterus.  742 

in  splenomegaly.  446 

in  ulcer  of  duodenum.  136,  137 
of  stomach.  78,  88 
Hemorrhagic  pancreatitis,  402 
Hepatic  abscess. '281 

artery,  aneurism,  699 

duct,   gall-stone.   353 
Hepatitis,  suppurative,  281 
Hernia,  diaphragmatic,  197 
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Hernia,   diaphragmatic,   congenital,    199 
etiology,   197 
incarcerated,   200 
pathology,  198 
prognosis,  202 
surg.    indie,   202 
symptoms,    199 
duodenal,  194 
intersigmoid,   195 
into  foramen  of  Winslow,  193 
pericecal,  195 
retroperitoneal,   193 
surg.   indie,    196 
varieties,  193 
Hour-glass  contraction  of  stomach,  87 
Hydatid  cyst  of  liver,  309 

of  spleen,  433 
Hydrochloric     acid     in     carcinoma     of 

stomach,  104 
Hydronephrosis,   505 
differ,   diag.,   516 
etiology,   505 
pathology,   507 
surg.  indie,  518 
symptoms,  511 
Hydrops  foUiculi  of  ovary,  771 

vesicas  felles,  369 
Hyperplastic  appendicitis,  249 
Hypertrophy  of  spleen,  malarial,  437 
Hypophrenic   abscess,   677 

Icterus,  vide  jaundice 

Ileus,    dynamic,    186.      Vide    intestinal 

obstruction 
Iliac  a.,  aneurism,  701 
Infundibular  pregnancy,  S20 
Insomnia  in  peritonitis,  41 
Intersigmoid  hernia,  195 
Interstitial  appendicitis,  249 
symptoms,  260 
pregnancy,  820 
Intestinal    obstruction,    147 
acute,  158 
by  bands,   159 

constipation,  162 
differ,  diag.,  165 
etiology,   159 
pain,   161 
pathology,  160 
physical  signs,   164 
prognosis,    166 
shock,    162 
surg.  indie,    166 
symptoms.  160 
vomiting.    161 
by  fecal  impaction,  188 
etiology,   189 
pathology,   189 
symptoms,  189 
by  foreign  bodies,  186 
etiology,    186 
pathology,  187 
symptoms,  187 


Intestinal  obstruction  by  intussusception 
170.     Vide  intussusception 

by    volvulus,    1 66.      Vide    vol- 
vulus 

chronic,  158 

collapse,   153 

constipation,  154 

diagnostic  table,    185 

dynamic,  186 

etiology,  147 

meteorism,    154 

pain,    151 

paralytic,    183 

etiology,    184 
pathology,  184 
prognosis,   186 
symptoms,    184 

pathology,   148,   181 

post-operative,   180 

etiology,  181 
prognosis,  183 
surg.  indie,    183 

seat  of  obstruction,  156 

symptoms,   150,  182 

vomiting,    152 
Intestines,  adenomata,  221 
benign  tumors,  221 
carcinoma,  207 

cachexia,  214 

etiology,  207 

glandular  involvement,  210 

meteorism,   214 

pain,  212 

pathology,  208 

prognosis,  215 

surg.  indie,  215 

symptoms,  210 

tumor,  214 

varieties,   208 

vomiting,    212 
cyst,  222 

gaseous,   223 
lipoma,   222 
myoma,  222 
nasvoid  tumor,  222 
rupture,  639 

etiology,   639 

pain,  640 

pathology,  639 

surg.   indie,   642 

table.  665 
sarcoma,  217 

differ,  diag.,  219 

etiology,   217 

meteorism,  219 

pain,  2ig 

pathology,  217 

surg.  indie,  220 

symptoms,    218 

tumor,  219 

vomiting,   219 
wound,  gunshot,  601 

pathology,  601 
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Intestines,  wound,  gunshot,  surg.  indie, 
604 
table,  616 
Intestine-peritoneal   septicemia,   33 
Intraligamentary  cyst,  779 
Intraperitoneal  hematocele,  833 
Intussusception,  170 

constipation,  176 

differ,  diag.,  178 

etiology,   171 

pain,    175 

pathologj-,   172 

physical  signs,  177 

prognosis,  179 

shock,   177 

surg.  indie,  180 

symptoms,   175 

treatment,  179 

tumor,    177 

vomiting,   176 
Iscnochymia,  118 
Isthmic  pregnancy,  820 

Jaundice,  in  appendicitis,  270 

in  carcin.  of  gall-bladder,  392 

in  gall-stone,  362 

in  pancreatitis,  408 

in  ulcer  of  duodenum,   136 

Kidney,  abscess,  521 

pathology,  526 
adenomata,  557 
calculus,  461 

differ,   diag.,  475 

etiology.  461 

hematuria,  470 

location,  464 

mucinuria,   471 

pain.  467 

pathologj",  463 

prognosis,  476 

pyuria.  471 

Rontgen-ray,    473 

surg.  indie,  476 

symptoms,  466 

ureteral  sounding,  473 

thamuria,  472 
carcinoma,  557 
cyst.  558 

acquired.  559 

congenital,   559 

echinococcus,  560 

parasitic,   559 
cystadenoma,  559 
cystic.  558 
fibromata,  557 
floating,  485 
loose.  485 
movable.   485 
neoplasm.  553 

ballottement,   561 

benign,  557 

differ,  diag.,  565 


Kidney,  neoplasm,   hematuria,  565 
malignant,  553 
pain,  561 
surg.  indie,   568 
symptoms,    560 
urine.   565 
varicocele,  564 
sarcoma,   554 
scrofulous,   537 
subparietal  injuries,  655 

hematuria,  656 

pathology,   655 

surg.  indie,  657 

symptoms,  656 

table,  673 
suppurations.  521 

differ,   diag.,   534 
etiolog}',  521 
pain.  529 
pyuria,  532 
surg.  indie,  535 
symptoms,   527 
urine,  528,  533 
surgical,  521 
tubere,  537 

cryoscopy,  547 
cystoscopy.  546 
differ,  diag.,  548 
etiolog}',   537 
hematuria,  543 
pain,  543 
pathology,    538 
polyuria,  542 
surg.  indie,  550 
symptoms,   541 
urine.  545 
wandering.  485 

differ,   diag.,   497 
etiology,  486 
pain,  493 
pathology,  490 
prognosis,  501 
surg.   indie,   502 
symptoms,  492 
urine,  494 
wound,  gunshot,  613 

pathology,  613 

surg.  indie,  614 

table,  620 

Laceration  of  abdominal  viscera,  629 
Lactic  acid  in  carcinoma  of  stomach,  102 

Uffelmann's    test.    103 
Leucocytosis  in  abscess  of  liver,  300 
in  appendicitis.  270 
in  perforating  typhoid  ulcer,  232 
Leucorrhea  in  fibromyoma  of  uterus,  7S7 
Lipoma  of  intestines,  222 

retroperitoneal.  712 
Liver,  abscess.  281 
amebic.  288 

symptoms,  295 
anorexia,  297 
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Liver,   abscess,  differ,   diag,   302 
embolic,  291,  301 
etiology,  281 

exploratory  puncture,  301 
leucocytosis,    300 
operation,  contraindication,  305 
pain,  295 
pathology,  288 

concomitant,  292 
physical  signs,  298 
prognosis,    304 
surg.  indie,  305 
sweating,   296 
symptoms,   294 
temperature,  296 
terminations,  293 
traumatic,  290 
tubercular,    292 
tussis  hepatica,  297 
urine,  300 
adenoma,   327 

etiology,  328 
pathology,    328 
prognosis,    328 
surg.  indie,  330 
angioma,    332 

etiology,   332 
pathology,    332 
surg.   indie,  ^32 
carcinoma,  321 
cachexia,  324 
differ,  diag.,  326 
etiology,   321 
pain,  324 
pathology,  321 
physical  signs,  324 
primary,  321 
prognosis,  327 
secondary,    322 
surg.  indie,  327 
symptoms,  323 
temperature,  324 
cirrhosis,    341 
cyst,  echinococcus,  309 

aspiration,  314 

differ,  diag.,  315 

etiology,  309 

pathology,  310 

physical  signs,  313 

prognosis,  317 

surg.   indie,   317 

symptoms,  312 
hydatid,    309 
non-parasitic,  319 
movable,  335 

differ,  diag.,  339 
etiology.   335 
pathology,  336 
physical  signs,  338 
surg.  indie,  339 
symptoms,   337 
neoplasms,  321 
sarcoma,   330 


Liver,  sarcoma,  differ,  diag.,  331 
etiology,  330 
pathology,  330 
prognosis,  332 
symptoms,  331 
subparietal    injuries,    643 
pathology,  643 
surg.   indie,  646 
symptoms,  644 
table,  670 
wound,    gunshot,    605 
pathology,  605 
surg.   indie,  606 
table,  619 

Malarial  spleen,  437 
Menstruation  in  cyst  of  ovary,  792 
in  ectopic  gestation,  846 
in  fibromyoma  of  uterus,  755 
Mesenteric    artery,    aneurism,    700 
cyst,   717 

differ,  diag.,  722 
etiology,   717 
pathology,    718 
serous,    718 
surg.  indie,   723 
thrombosis,  203 
Mesentery,  neoplasm,  primary  solid,  711 
Metastasis  in  carcinoma  of  stomach,  105 
Metastatic  peritonitis,  29 
Meteorisra  in  carcin.  of  intestines,  214 
in  sarcoma  of  intestines,  219 
in  volvulus,   169 
Mole,  tubal,  823 
Movable  kidney,  485 
liver,  335 

differ,  diag.,  339 
etiology,  335 
pathology,  336 
physical  signs.  338 
prognosis,    339 
surg.   indie,   339 
symptoms,  337 
spleen,  451 
Mucinuria    in    calculus    of    kidney,    471 
Multiloci^lar  oophoritic  cyst,  773 
Muscular  rigidity   in   peritonitis,   42 
Myoma  of  intestines,  222 
of  uterus,  733 

telangiectodes,  740 

Nffivoid  tumor  of  intestines.  222 
Necrobiosis    in    fibromyoma    of    uterus, 

745 
Neisser,    gonococcus,    in   peritonitis,    23 
Neoplasm,    adrenal.    575 
diiTer.  diag.,  576 
pathology.    575 
surg.  indie,  577 
of  broad  lig.,  771 
of  kidney,  553 

ballottement,   561 
benign,   557 
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Neoplasm   of  kidney,   differ,   diag.,   565 

hematuria,   565 

malignant,   553 

operation,    contraindications, 
567 

pain,   561 

symptoms,    560 

surg.  indie,  568 

urine,  565 

varicocele,   564 
of  liver,   321 

of  mesentery,  primary  solid,  711 
of  omentum,  primary  solid,  703 
of  ovary,  771 

benign,  806 

malignant.  807 
retroperitoneal,   711 

differ,  diag.,  715 

surg.  indie,   716 

Nephrolithiasis,  461 
Nephrophthisis,  537 
Nephydrosis,  505 
Non-suppurative  appendicitis,  247 

Obliteration    of    bile-ducts,    congenital, 

395 
Obliterative  appendicitis,  250 
Obstruction,  intestinal,  147,  158 
by  bands,   159,   162 
differ,  diag.,  165 
prognosis,  166 
surg.  indie,  166 
by  fecal  impaction,  188 
by  foreign  bodies,  186 
by  intussusception,   170.     Vide 

intussusception 
by  voUtiIus,  166.     Vide  volvu- 
lus 
collapse,  153 
constipation.    154 
etiology,  147 
pain,   151 
pathology,  148 
symptoms,    150 
vomiting,   152 
of  pylorus,  in 
etiolog}',    III 
pathology,  112 
prognosis,   113 
surg.  indie,  113 
sj'mptoms,    112 
Omentum,  cyst,  707 
dermoid.  707 
echinococcus,  707 
serous,   707 
iibroid,   703 

neoplasm,  primary  solid,  703 
sarcoma,  703 
torsion,  709 
Oophoritic  cyst,  multilocular,  773 
Ovary,  carcinoma,  807 
cyst,  771 


Ovary,  cyst,  complications,  783 

corpus  luteum,  772 

dermoid,   780,   799 
etiology,   782 

diabetes,  793 

differ,  diag.,  800 

menstruation,  792 

multilocular,    772 

pain,  791 

papillary,   799 

physical  signs,  794 

pregnancy,  789 

proliferating.  799 

rupture,  787 

surg.  indie,  805 

symptoms,   790 

torsion  of  pedicle,  785 

urine,    793 
cys-tadenoma,    772 

multilocular,  773 

pseudomucinosum,  773 

serosum,  777 
endothelioma,    809 
fibroma,   806 
fibromyoma,  806 
hydrops  folliculi,  771 
neoplasm,  771 

benign,  806 

malignant,  807 
sarcoma,  809 

Pain  in  abscess  of  liver,  29s 

subdiaphragmatic.    681 
in  aneurism  of  abdom.  aorta,  690 
in  appendicitis.  258,  268 
in  calculus  of  kidney,  467 
in  carcin.  of  duodenum,  145 

of  gall-bladder,  392 

of  intestines,  212 

of  liver,   324 

of  stomach,  97 
in  cyst  of  ovary,  791 

of  pancreas,  423 
in  dilatation  of  stomach,  120 
in  ectopic  gestation,  843 
in  fibromyoma  of  uterus,  753 
in   gall-stone,    359 
in   intussusception.    175 
in  neoplasm  of  kidney,  561 
in  obstruction  of  intestines,  151 
in  pancreatitis,  406 
in  perforating  typhoid  ulcer,  229 
in  peritonitis,   36 

tuberculous,  62 
in  renal  suppuration.  529 
in  rupture  of  intestines.  640 
in  sarcoma  of  intestines,  219 
in  tuberc.  of  kidney.  543 
in  ulcer  of  duodenum,   135 

of  stomach,  76 
in  vohmlus.   168 
in  wandering  kidney.   493 
in  wound,  gunshot,  of  abdomen.  587 
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Pancreas,  calculus,  417 
carcin.,  413 

differ,   diag.,   415 
etiology,  413 
pathology,  413 
surg.  indie,  416 
cyst,  419 

aspiration,   42s 
differ,  diag.,  426 
pain,  423 
pathology,  420 

complicating,    422 
surg.    indie,    427 
pseudo-cyst,  419 
subparietal  injuries,  649 
wound,   gunshot,   609 
Pancreatitis,   397 
acute,  40s 

jaundice,  408 
pain,  406 
urine,  408 
vomiting,  406 
chronic,  408 
differ,  diag.,  409 
etiology,  397 
gangrenous,  403 
hemorrhagic,  402 
indurative,  404 
pathology,  400 

complicating,  404 
suppurative,  402 
surg.  indie,  411 
symptoms,  405 
Papillomatous  paroophoritic  cyst,  777 
Paranephric  cyst,  560 
Parasitic  cyst  of  kidney,  559 
Parovarian  cyst,  799 
Pathology  of  abscess  of  kidney,  526 
of  liver,  288 

concomitant,  292 
of   spleen,   429 
of  adenoma  of  liver,  328 
of  aneurism  of  abdom.  aorta,  688 
of  angioma  of  liver,  332 
of  appendicitis,  247 

complicating,   255 
of  calculus  of  kidney,  463 
of  carcin.  of  duodenum,  143 
of  gall-bladder,  391 
of  intestines,  208 
of  liver,   321 
of  pancreas,  413 
of  stomach,  94 
of  cholecystitis,   384 
of  cyst  mesenteric,  718 
of  pancreas,   420 

complicating,  422 
of   urachus,    729 
retroperitoneal,   718 
of  dilatation  of  stomach,  119 
of  echinococcus  of  liver,  310 
of  ectopic  gestation,  819 
of  fibromyoma  of  uterus,  736 


Pathology    of    fibromyoma    of    uterus, 
complicating,  743 
of  gall-stone,  350 

complicating,  355 
of  hernia,  diaphragmatic,  198 
of  hydronephrosis,  507 
of  intestinal    obstruction,    148,    181 
by  bands,   160 
by  fecal   impaction,    189 
by  foreign  bodies,   187 
of  intussusception,  172 
of  movable  liver,  336 
of  neoplasm,  adrenal,   575 
of    obstruction    of   pylorus,    112 
of  pancreatitis,  400 

complicating,  404 
of  perforating  typhoid  ulcer,  226 
of   peritonitis,    29 
etiological,  30 
sequential,   34 
tuberculous,   55 
of  pregnancy,  tubal,  820 
of  pyelitis,   suppurative,   524 
of  pyelonephritis,   525 
of  pyonephrosis,   525 
of  rupture  of  bladder,  659 
of  intestines,  639 
of  stomach,  637 
of  sarcoma  of  intestines,  217 
of  kidney,   554 
of  liver,  330 
of  splenomegaly,  442 
of  stenosis   of  pylorus.    115 
of  subparietal  injury  of  kidney,  655 
of  tuberc.  of  cecum,   238 

of  kidney,  538 
of  ulcer  of  duodenum,  134 

of  stomach,  74 
of  volvulus,  168 
of  wandering  kidney,  490 

spleen,   451 
of  wound,  gunshot,  of  abdomen,  579 
of  intestine,  601 
of  kidney,   613 
of  liver,  605 
of  spleen,  611 
of  stomach,  597 
stab,  of  abdomen,  625 
Peptic  ulcer,  71 

Perforation  in  ulcer  of  duodenum,  137 
of  stomach,  82 

diagnosis,  differential,  85 
prognosis,  86 
Perforation-peritonitis.  28,  44 
Perforative  appendicitis,  253 

symptoms,    264 
Pericecal  hernia,  193 
Perigastric  abscess,  677 
Perihepatitis,   suppurative,  677 
Peritoneal  tumor,  tubercular,   58 
Peritonitis,   17 

abdominal  distention,  43 
surface,  41 
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Peritonitis,    bacillus    aerogenes    capsu- 
latus  in.  23 

coli   communis  in,  21 

proteus  in,  23 

pyocyaneus  in,  23 

typhosus  in,  23 
bacteriology,  20 
by  continuity,  27,  46 
clinical  types,  44 
consecutive,  27 
constipation,  38 

diplococcus  pneumoniae  in,  23,  24 
etiology.  17 
facies  abdominalis,  41 
fibrino-plastic.  32 
fibrino-purulent,   32 
gonococcus  in,  23 
insomnia,  41 
metastatic.  29 
mode  of  onset.  35 
muscular  rigidity.  42 
operation,  contraindications,  50 
pain.  36 
pathology,  29 

etiological,  30 

peritoneal,   30 

sequential.  34 
perforation,  28,   44 
pneumococcus,   48 
post-operative,  47 
posture.  41 
primary.   25 
prognosis.  48 
pseudo-myxoniatous,  33 
pulse.  39 
respiration,  40 
secondary,  25,  27 
septic,  diffuse,  33 
serous.   31 

staphylococcus  in,  22 
streptococcus  in,  22 
surg.  indie,  50 
symptoms.  35 
temperature.  39 
traumatic.   26 
tuberculous,  55 

acute.  65 

ascitic.   58 

clinical   types,   65 

chronic.  65 

diag..   differ.,  66 

etiology.  55 

exploratory  incision,  64 

fibrous.  59 

frequency,   55 

operation,  contraindication,  6g 

pain.   62 

pathology.  55 

physical  signs,  62 

prognosis,    67 

pulse.  61 

subacute.  65 

surg.  indie,  69 


Peritonitis,    tuberculous,    symptoms,    60 
temperature,  61 
ulcerous,  60 
tumor,  44 
vomiting.  37 
Phthisis  renum,  537 
Pneumococcus    peritonitis.    48 
Poiiit-tenderness  in  appendicitis,  26S 
Polypi  of  uterus,  740 
Polyuria  in  tuberc.  of  kidney,  542 
Post-operative  peritonitis,  47 
Pregnancy,  ampullary.  820 

extrauterine,    815.        Vide    ectopic 

gestation 
in  cyst  of  ovary,  789 
in  fibromyoma  of  uterus.  746,  748 
infundibular,  820 
interstitial,  820 
isthmic,  820 
tubal,  pathology,   820 

rupture,  826 
tubo-ovarian,  820 
Prolapse  of  spleen,  451 
Pseudo-leukemia,  splenic.  441 
Pseudo-myxomatous  peritonitis,   33 
Pyelitis,  pathology,  524 

suppurative,  521 
Pyelonephritis,   suppurative,   521 

pathology.  525 
Pylorodiosis  for  stenosis,  pyloric,  91 
Pyloroplasty  for  stenosis,  pyloric,  gr 
Pylorus,  obstruction,  iii 
etiology.   1 1 1 
pathology,  112 
prognosis,  113 
surg.  indie,   113 
symptoms.  112 
stenosis,    hypertrophic,    congenital, 
114 
etiology,   114 
pathology,  115 
prognosis.   116 
surg.  indie,   116 
symptoms,  1 1 5 
pylorodiosis,  91 
pyloroplasty,  91 
Pyonephrosis.  521 

pathology.  525 
Pyopneumothorax  subphrenicus,  677 
Pyuria  in  renal  calculus.  471 
suppuration,  532 

Ranula  pancreatica.  419 
Recurrent  appendicitis.  256 
Relapsing  appendicitis,  256 
Ren  mobilis,  475 
Renal,  vide  kidney 

abscess,  521 

artery,  aneurism.  699 

calculus.  461 

hemophilia.   571 

suppurations.  521 
Respiration  in  peritonitis,  40 
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Retroperitoneal  cyst,  717 

ditTer.  diag.,  722 

etiology,   717 

pathology,  718 

serous,  718 

surg.  indie,  723 
fibroma,  712 
hernia,  193 

surg.  indie,   196 

varieties,  193 
lipoma,   712 
neoplasm,   711 

differ,  diag.,  715 

surg.  indie,   716 
sarcoma,  712 
Rontgen-ray  in  calculus  of  kidney,  473 
Rupture  of  bladder,  659 

pathology,  659 

symptoms,  660 

surg.  indie,  661 

table,  67s 
of  cyst  of  ovary,  787 
of  ectopic  gestation,  852 
of  intestines,  639 

etiology,  639 

pain,   640 

pathology,  639 

surg.  indie,  642 

table,  665 
of  stomach,  637 

etiology,   637 

pathology,  637 

symptoms,  637 

surg.  indie,  638 

table,  664 
of  thoracic  duct,  663 
of  tubal  pregnancy,  826 
of  viscera,  abdominal,  629 

Sarcoma  of  duodenum,   147 
of  intestines.  217 

differ,  diag.,  219 

etiology,  .217 

meteorism,    219 

pain,  219 

pathology,  217 

surg.  indie,  220 

symptoms,    218 

tumor,  2ig 

vomiting,   219 
of  kidney,  pathology,  554 
of  liver,   330 

differ,  diag.,  331 

etiology,  330 

pathology,  330 

prognosis,  332 

symptoms,    331 
of  omentum.  703 
of  ovary,  809 
of  spleen,  455 
of  stomach,  109 

symptoms,    109 
retroperitoneal,  712 


Scrofulous  kidney,  537 
Septic  peritonitis,  diffuse,  33 
Septicemia,   intestino-peritoneal,   ^s 
Serous  peritonitis,   31 
Shock   in    ectopic   gestation,    845 
in  gall-stone,   361 
in  obstruction,  intestinal,  by  bands, 

162 
in  perforating  typhoid  ulcer,  230 
in  volvulus,   169 
Spleen,  abscess,  429 
etiology,  429 
pathology,  429 
surg.  indie,  430 
angioma  cavernosum,  459 
cysts.  435 

hydatid,  433 
echinococcus,  433 
etiology,  433 
surg.  indie,  434 
floating,  451 

hypertrophy,  malarial,  437 
differ,  diag.,  439 
etiology,  437 
pathology,  437 
malarial,  437 
movable,  451 
prolapse,  451 
sarcoma,  455 
subparietal  injuries,  651,  672 

surg.  indie,  652 
tuberculosis,  457 
wandering,  451 

differ,  diag.,  453 
etiology,  451 
pathology,  451 
surg.   indie,   454 
symptoms.   452 
wound,  gunshot,  611 

pathology,  611 
surg.  indie,  611 
table,    620 
Splenectopia,  451 
Splenic  anemia.  441 

artery,  aneurism,   700 
pseudoleukemia,  441 
Splenitis,  suppurative,  429 
Splenomegaly,   anemia,  445 
blood-changes,  443 
differ,  diag.,  447 
etiology,  441 
hemorrhage,  446 
pathology,   442 
primitive,  441 
symptoms,   444 
Splenoptosis,  451 
Stab  wounds  of  abdomen,  625 
Staphylococcus    in    peritonitis,    22 
Stenosis  of  duodenum,   139 

of  pylorus,  congenital  hypertrophic, 
114 
etiology,  114 
pathology,  115 
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Stenosis  of  pylorus,  pylorodiosis,  91 

pyloroplasty,    91 
Stomach,  carcinoma,  93 

acid,  hydrochloric,  104 
lactic,   102 

auscultation,   100 

blood  changes,  95,   104 

cachexia,  100 

classification,  94 

coma  carcinomatosum,  106 

differ,  diag.,  106 

etiology,  93 

extension,   95 

glandular  enlargement,   loi 

hemorrhage,  98 

metastasis,   105 

pain,  97 

palpation,  99 

pathology,  94 

percussion,  100 

prognosis,   107 

surg.  indie,  107 

symptoms,  95 

tumor,  98 

vomiting,  97 
dilatation,  118 

atonic,   118 

coma  dyspepticum,   122 

diagnosis,   differential,    126 

etiolog)',  118 

obstructive,  119 

operation,  contraindications,:  27 

pain,  120 

palpation,  123 

pathology,  119 

physical  signs,  122 

prognosis,  127 

surg.  indie,   127 

symptoms,  119 

vomiting,   120 
foreign  bodies,  128 

complications,   130 
origin,  128 
physical  signs,  130 
prognosis,   130 
surg.  indie,  130 
symptoms,  128 
hour-glass  contraction,  87 
rupture,  637 

etiology,  637 

pathology,  637 

surg.  indie,  638 

s>Tnptoms,  637 

table,   664 
sarcoma,   109 

symptoms,  109 
ulcer,  71 

acute.  74 

chemical  tests,  80 

chronic,  74 

complications,  82 

diag.,  differ.,  89 

etiology,  71 


Stomach,   ulcer,   gastro-enterostomy,   91 

hemorrhage,  78 

pain,  76 

pathology,  74 

perforation,  82 

prognosis,  90 

progress,  75 

surg.  indie,  91 

symptoms,  76 

test-meal,  79 

vomiting,   78 
wound,  gunshot,  597 

pathology,  597 
surg.   indie,   599 
table,  615 
Streptococcus  in  peritonitis,  22 
Subdiaphragmatic  abscess,  677 

differ,  diag.,  684 

etiology,  677 

extraperitoneal,  679 

intraperitoneal,  679 

pathology,  679 

surg.  indie,  685 

symptoms,  680 
Subparietal  injury  of  abdominal  viscera, 
629 

of  kidney,   655 

of  liver,  643 

of  pancreas,  649 

of  spleen,  651 
Subphrenic  abscess,  86,  677 
Suppuration  in  fibromyomaof  uterus,  745 
Suppurative  appendicitis,  251 

symptoms,  261 
Suprahepatic  abscess,   677 
Surgical  indications  in  abscess  of  liver, 
30s 
of  spleen,  430 
subdiaphragmatic,  685 

in  adenoma  of  liver,  330 

in   aneurism   of  abdom.    aorta, 

695 

in  angioma  of  liver,  332 
in  appendicitis,  279 
in  calculus  of  kidney,  476 
in  carcin.  of  gall-bladder,  394 
of  intestines,  215 
of  liver,   327 
of  pancreas,   416 
in   cholecystitis,   386 
in  cyst,  mesenteric,  723 
of  ovary,   805 
of   pancreas,   427 
of  urachus,  731 
retroperitoneal,   723 
in  dilatation  of  stomach,  127 
in  echinococcus  of  liver,  317 

of  spleen,  434 
in  ectopic  gestation,  859 
in  fibromyoma  of  uterus,  766 
in   foreign   bodies   in   stomach, 

130 
in  gall-stone,  378 
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Surgical     indications     in     hernia,     dia- 
phragmatic, 202 
retroperitoneal,  196 
in  hydronephrosis,  518 
in  intussuception,   180 
in  movable  liver,  339 
in  neoplasm,  adrenal,   577 
of  kidney,  568 
retroperitoneal,   715 
in  obstruction  of  intestines,  166 

of  pylorus,  113 
in  pancreatitis.  411 
in  peritonitis,  50 

tuberculous,  69 
in    perforating    typhoid    ulcer, 

234 

in  renal  suppurations,  535 

in  rupture  of  bladder,  661 

of  intestines,  642 

of  stomach.  639 

in  sarcoma  of  duodenum,  146 

of  intestines.  220 
in  tuberc.  of  cecum,  240 

of  kidney,  550 
in  ulcer  of  duodenum,  141 

of  stomach,  gi 
in  volvulus,  170 
in  wandering  kidney,  502 

spleen,  454 
in     wound,     gunshot,     of     ab- 
domen,  593 
of  intestines,   604 
of  kidney,  614 
of  liver,  606 
of  spleen,  611 
of  stomach,  599 
stab,  of  abdomen,  627 
kidney,  521 
Sweating  in  abscess  of  liver,  296 

Temperature  in  abscess  of  liver,  296 
in  appendicitis.  259,  269 
in  carcin.  of  liver.  324 
in  perforating  typhoid  ulcer,  231 
in  peritonitis.  38 
tuberculous.  61 
Tenderness  in  gall-stone,   365 
in  peritonitis.  4.? 
in  ulcer  of  duodenum,  136 
of  stomach.   77 
Test-meal  in  ulcer  of  stomach,  79 
Thamuria  in  calculus  of  kidney,  472 
Thrombosis,  mesenteric.  203 
Thoracic  duct,  rupture,  663 
Trichobezoars,   129 
Tubal  abortion,  825 
mole.  823 

pregnancy,  pathology,  820 
rupture,  826 
Tubercular  abscess  of  liver,  292 
Tuberc.  of  cecum.  237 

differ,  diag..  239 
etiology.   237 

S6 


Tuberc.  of  cecum,  pathology,  238 
prognosis,    240 
surg.    indie,   240 
symptoms,  239 
of  kidney,  537 

cryoscopy,    547 
cystoscopy,  546 
differ,  diag.,  548 
etiology,   537 
hematuria,  543 
pain,  543 
pathology,  538 
polyuria,  542 
surg.   indie,  550 
symptoms,    541 
ureteral  catheterization,  546 
urine,  545 
of  spleen.  457 
Tuberculous  peritonitis,  55 
acute,  65 
ascitic,  58 
chronic.  65 
clinical   types,  65 
diag.,  differ,,  66 
etiology,   55 

exploratory  incision,  64 
fibrous,   59 
frequency,    55 

operation,  contraindications,  69 
pain,  62 
pathology,  55 
physical  signs,  62 
prognosis,  67 
pulse.  61 
subacute,   65 
surg.    indie.    69 
symptoms.  60 
temperature,  61 
ulcerous.  60 
Tubo-ovarian   pregnancy,   820 
Tubulo-cysts.  729 
Tumor,   vide   neoplasm 
in  appendicitis,  269 
in  carcin.  of  intestines,  214 

of  stomach.   98 
in  ectopic  gestation,  848 
in  peritonitis.   44 
in   sarcoma  of  intestines.  219 
of  intestines,   benign,    221 

n^evoid,  222 
of  kidney,  553 
peritoneal  tubercular,  58 
Tussis  hepatica  in  abscess  of  liver.  297 
Typhoid  ulcer,  perforating,  differ,  diag., 
231 
etiology,  225 
leucocytosis,  232 
operation,    233 
pain,  229 
pathology,  226 
prognosis,    234 
shock.  230 
surg.  indie,  234 
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Typhoid   ulcer,    perforating,    symptoms, 
22S 
temperature,  231 
vomiting,  230 

Ulcer,  gastric,  vide  ulcer  of  stomach 
of  duodenum,    132,   133,   135 
complications,   137 
differ,  diag.,  139 
etiology,   132,  133 
hemorrhage,   136,   137 
jaundice,    136 
pain,   135 
pathology,    134 
perforation,    137 
prognosis,    141 
surg.  indie,  141 
tenderness,  136 
treatment,  141 
vomiting,   135 
of    intestine,    typhoid,    perforating, 

22s 
of  stomach,  71 
acute,   74 

chemical   tests,   80 
chronic,  74 
complications.  82 
diagnosis,   differential,    89 
etiology,  71 

gastro-enterostomy,   91 
gastrorrhagia,  91 
hemorrhage,  78 
pain,  76 
pathologj',  74 
perforation,   82 
prognosis,  90 
progress,   75 
surg.  indie,  91 
symptoms.   76 
test-meal,   79 
vomiting,  78 
peptic,    71 

perforating   typhoid.   223 
differ,  diag.,  231 
leucocytosis,   232 
operation,  233 
pain,   229 
prognosis,  234 
shock,  230 
surg.    indie,    234 
temperature,  231 
vomiting,   230 
round.    71 
Ulcerous  tuberculous  peritonitis,   60 
Uffelmann's  test   for  lactic  acid,   103 
Urachus,  cyst,  727 

differ,  diag.,  731 
etiology.  727 
pathology.  729 
surg.   indie,    731 
fistula.  725 
Ureteral   sounding   in    calculus    of   kid- 
ney, 473 


Urine  in  abscess  of  liver,  300 
in  cyst  of  ovary,   793 
in   gall-stone,   365 
in  neoplasm  of  kidney,  565 
in  pancreatitis,  408 
in  renal  suppuration,   528,  533 
in  tubere  of  kidney,  545 
in  wandering  kidney,  494 
Uterus,  angiomyomata,  740 
fibroid,  733 
fibroma,  733 
fibromyoma,   733 

calcification,   744 

cystic   change,    743 

differ,  diag.,  762 

dysmenorrhea,    757 

edema,   743 

etiology,  733 

fatty  change,  744 

gangrene,    745 

hemorrhage,  742 

interstitial,  740 

leucorrhea,    757 

malignant  change,   746 

menstruation,   755 

myxomatous  change,   743 

necrobiosis,   745 

pain,   753 

pathology,  736 

complicating,  743 

physical    signs,    758 

pregnancy,   748 

prognosis,    762 

submucous,  740 

subperitoneal,   740 

suppuration,    745 

surg.   indie,  766 

symptoms.   753 

torsion  of  pedicle,   745 

varieties,  730 
in   ectopic  gestation,   848 
myoma.  733 

myomata  telangiectodes,  740 
polypi,  740 

Varicocele  in  neoplasm  of  kidney,   564 

Vesico-umbilical  fistula,   725 
Viscera,  abdominal,  contusion.  629 
rupture,  629 
subparietal   injury.  620 
Volvulus.   166 

constipation.    169 

etiology.   166 

meteorism,   169 

pain.   t68 

pathology,  16S 

physical  signs,  169 

prognosis,   170 

shock,  169 

surg.  indie.   170 

symptoms.   168 

vomiting.   169 
Vomiting  in  appendicitis,   259,   269 
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Vomiting   in   carcin.    of   intestines,   212 
of  stomach,  97 
in  dilatation  of  stomach,   120 
in  gall-stone,  361 
in  intestinal  obstruction  by  bands, 

161 
in   intussusception,   176 
in   obstruction   of  intestines,   152 
in  pancreatitis,  406 
in  perforating  typhoid  ulcer,  230 
in  peritonitis,  37 
in  sarcoma  of  intestines,  219 
in  ulcer  of  duodenum,   135 

of  stomach,  78 
in  volvulus,   169 
in  wound,  gunshot,  of  abdomen,  586 

Wandering  kidney,  485 

differ,  diag.,  497 

etiology,  486 

pain,  493 

pathology,  490 

prognosis,   501 

surg.   indie,    502 

symptoms,  492 

urine,  494 
spleen.   451 

differ,  diag.,  453 

etiology,  451 

pathology,   451 

surg.  indie,  454 

symptoms,   452 
Winslow,   foramen,  hernia,   193 
Wound,  gunshot,  of  abdomen,  579 
hematuria,   587 
pain.   587 
pathology,  579 


Wound,    gunshot,    of    abdomen,    prog- 
nosis, 590 

shock,   586 

surg.   indie,   593 

symptoms,  585 

table,  621 

vomiting,   586 
of   intestines,   601 

pathology,  601 

surg.  indie,  604 

symptoms,  602 

table,    616 
of    kidney,    613 

pathology,  613 

surg.  indie,  614 

table.    620 
of  liver,  605 

pathology,   605 

surg.  indie,  606 

table,  619 
of  pancreas,  609 
of  spleen,  611 

pathology,  611 

surg.   indie,  611 

table,  620 
of  stomach,  597 

pathology,  597 

surg.  indie,  599 

symptoms,  59S 

table,   615 
perforating,  of  abdomen,  579 
stab,   of  abdomen,   625 

pathology.  625 

surg.   indie,   627 

symptoms,     626 

table,   622 

Xanthelasma  in  gall-stone,   364 
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